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Abstract (Basic) : EP 469630 A 

(A) A semiconductor member is prepd. by (i) forming a member having 
a non-porous single crystal semiconductor region on a porous single 
crystal semiconductor region; (ii) opt. forming an insulating region on 
the non-porous side of the member; (iii) bonding the surface of a 
member, with an insulating surface, onto the surface of the non-porous 
region or the insulating region; and (iv) removing the porous region by 
etching . 

(B) Semiconductor members, obtained by the process, are also 
claimed. 

Pref . the semiconductor is silicon. The porous region may be a 
p-type region obtained by anodising the non-porous region. The 
non-porous region is pref. upto 50 microns thick and may be formed by 
epitaxial growth, MBE, plasma-CVD, LPCVD, photo-CVD, liq. phase growth 
or bias sputtering. Bonding is pref. carried out in a N2-contg. atmos . . 

ADVANTAGE - The process has excellent productivity, uniformity, 
controllability and economy, produces a single crystal semiconductor 
layer with excellent crystallinity equivalent to a single crystal SOI 
wafer, and provides a semiconductor member having excellent 
characteristics for use instead of expensive SOS or SIMOX structures 
even in prodn. of LSIs using the SOI structure. (47pp Dwg . No . 1, 2/13 ) 
Abstract (Equivalent) : US 5371037 A 

The semiconductor member is produced by (a) forming a member having 
a non-porous monocrystalline semiconductor region on a porous 
semiconductor region which maintains the monocrystalline structure, (b) 
bonding a member with an insulating surface onto the non-porous region, 
and (c) removing the porous region by etching. The bonding is effected 
in an N2-contg. atmos.. The monocrystalline semiconductor is Si, the 
porous region is P-type and the non-porous region is intrinsic or 
N-type. The porous region is obtd. by anodising in an HF soln. . 

USE/ADVANTAGE - Used for an expensive SOS or SIMOX, and in the mfr. 
of LSI devices utilising an SOI structure. Good productivity, 
uniformity, controllability and economy are obtd. . 
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(6) 

9 

[MM 12 0] «dga*?LR#^a**^««?iPll JO 
1 8Kf2*<&#*#^. 

man 121] t9fd#*a**tta***««©# 
a # 5 o s * d >«tt**w#* 1 1 8 \z&m<»*m 

mm 1 2 2] #dfL*#«ft*»**«±K##ft 
UNta 123] itevMB¥«#»^ l ) a g ft 

SlMMl 2 2£i»0¥9Cttttt. 

124] WBa*?L3i#«fi^«#««tt p a 
[»M 125] «igB#*ai«*^a****«^^ 

5 5 0 a jr n >«T"C**»#» 1 2 2 fcl2«<0¥* 
[»#JH 12 6] tfttl«»ST«£Snfcft«JblC# 

RS*S^2. OXlOVcm^T, *V'J7-©7^ 
7*-fA*J5. Ox 1 0" 4 s e c£l±T**iIfc£»MR 

Hk«ftW2. oxiOVcm'HT. *t'Jr-©7^ 40 
7*«fA#5, OxlO' 4 secH±T»5» JL^% ffl 

[0 0 0 1] 
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10 

[0 002] 

ft, ^tja> <>ya^- (SOI)&« 

* s i a*TttHab#a:v«^<D««bfttso i feffi 
Lfcxyvf xmtz z.tfrt>&< ©«JE*%* 
nxtit. *ut>*>. soi&mmtzcfv* 

3. #mmimM2nnm:ifi*m 

4. 9xjnifi3ww»-e*« 

[0 0 0 3] ±ELfcJ:5*7VW*<ra±®*<©« 

A tfKTtoStlRfc £ SIXTH*. 

[000 4] Special Issue: "Sin 
gle-crys tal s i 1 icon on non 
-single-crystal insulator 
s M ;edited by G. W. Cu 1 1 en, J 
ournal of Crystal Growth, 
volume 63, no 3, pp 4 2 9—590 

(1 9 8 3) . *&. ¥teS-9"7r<7S^± 
fc. S1SCVD Hfc*«ffljS) Tf* AfDX^^^y 
-$*r»*1"*SOS ^7^7) 
tf»6ttTV*-5. Ctltt, «*Jfc»LfcSOI«tlf£U 

7-r 7«K«B*rics o i #»**st « tv>3 
[0005] ( i ) s i #«*£#£*®RfcWc, b 

Htb-rtWlfc^xK^^ir^Kiaa* s i o»± 
'xS i#jefiB£7&j£T*. {Z<D%G\Z\ts S 10» 

(2) S l*IM»{»*a>'b©ft«tt«tl/T«fflt, 
*cr>T«£S iOi«»*-r*. (ilOJSIt SiJf 

(3) s l*lta»*±^S i nxVfr 
[0 00 6] 
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(7) 

11 

isue^^^Msstfsm #ass i fcifcUL, 

(Zone melting recrystalli 

z a t i on) *i»^*iT^5. cn&©;frft£&-en 

a«K£*©fSI)SSSl,T*!5 > ItfSttK* 
ffifcl/fct>®tt*K W;U*CVD»tt¥fi«9«feT* 

£«>MfftteMI4*fc&. £©-5*,, Zone Mel 
ting Eecrystal I Izatlon 

tXTtt^Stf. ttfctLT. jft*RS. «KR5. ffi*R& 

[0 0 0 7] ±tfi (2) ©MT?*5S igfcfcxti:? 
*i/*;i-/fc6©«?£LT^&t>;fr&KOUT. 

[0 0 0 8] i. vs©»|^SifcS*ttx^^>^s 
nfcS i*Bafi#lCiSfl«*Jg)&U t»ftR±l;:# 

»as is^s ia#ti^i;eafc:i5i<««i/&a. s 
vj»icBtnrsiii»iisnfcs i Hiiea*«£«a«f 
as i £sss*D>fcj9<i&frr*m $&as i 

[0 0 0 9] 2. IMtry^X (S I MOX: Sep a 
ration by Ion-Implanted o 
xygen) iftaftSS 1 jpfcaXfl^tCB**©^ * 

(Cfi. 1 0-« 1 ons/cm'filfeftA 

x A-Y * *fl2«T?€S##fcfflH ic So "Ow*^. 

[0 0 1 0] 3. #}IHS 1 ©»bKJ:*WI**Hie 
£0SOI«j!*»AM-*#8;. £©#Stt. PS!S i 
¥J8a»#*BIK:NfiS i a*^o h>-f^>itX. 

(-fV'fte. J. Crystal Growth, Vo 
1 6 3. 5 4 7 (1 9 8 3) ) *>Ktt. Xtf^*-> 



#M¥5-2 13 38 

0, S lft*Htf*S£HFi^*©»«fcj«ttl;:J:!5 
PSS 1 £#©**£?UMtlxfc©'&, fcjSKfclCfcD 

[0 0 11] Jbifi© (3) ©*ttil,T. »I8«5 5- 
1 6 4 6 4fJfc«K82«SnTV>5'b©«. PiS 1 9 
XA-JhKNfgliMSas i!*#j£U *©±ICNS* 
**ft©»fc&££tt;tf5;*S£lit:>\ rco^7^at. 
WlO'y U 3 >?XA-±lc»ltfcNffl*««l©«te«9£ 

St>©T**. *LTRW0'&t)«IglC*ViTPS!S 
1 ?XA-£#?L*fl:l/&&. a*ft»»£BfcU X 
y^^KJ^JlKJiSliNsLTSO I lHjSfcJ&fiM- 
[0 0 12] X, ft»fflK&#5 3-4 5 6 7 5*f&« 

lea. ^'jn>4«sa'?xA-**?mfl:ati:m c 
3>«±c*ieas nMsas is©-fis 

[ooi3] ^ns©^*(cE«$nfc*&tt, urn 

KwcfccT. meas isles*©* 

»sR«fif^^»>), cn&©*jSTttiK<-rut>s* 

MKAKttVttas i S**6»#J:«C^fiE-tr#5i:uei 
[0 0 1 4] («W©iW) x»BUi<fc5fc 

[0 0 1 53 *»W©gy©iWtt. tt«*±K:il6 

att^tta^xA-atr/icanfcmteaw^Ts* 

[0 0 16] *KW©KlC»J©B65tt, SO I WifiW^c 

ft«»«l3K*fPS-raiBk:fe. SSflS&sos^. si 
MOX ©ft#-T5 IwSO 

[0 0 1 73 *38W©*3l*W«©»*UVi i fe©liElT 
©t*t)T**. 

[0 0 1 83 *»H©*3«*:amtt. #?LJ(**Sa¥* 
#S«±K#*?L»*ISa¥3»#:**«iB tfe* 1 ©ffi 

«£. ME#*a«*iia*w#iWttfl!>aMfc. *e»tt 
«iht?«i* a 4afc*ffi *t« o ^ fc-a- s n&si 2 ©«« 
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[0 0 19] X, 841c, *?lJMi«ft**&*l«±fc# 

e^atr*. 

[0 0 2 o) X. Mlc, »»WffT*j«snfcfci*±l:: 

t * t. «r«e*#aft-> 'J a >*B&*mmmz*i 
nzimxi&&Bitfi 2. o x i o 4 / c m» stf. y io 

7-©?-f 7^'fA*i5. 0X1 0-' s e cK±T*5 
H if*. 

[0 0 2 1] X. 9JK> JSiB:1i*MTH!«Snfc«*± 

fet^e»X»ffi***2. OxlO'/cmW, 
V7-<r>J479'\kJ*S- 0X1 0 <s ec&UTfc 

o, a?, aiBvys >#&&**#««©»*©«* 

ftat-r*. ^ 
co o 2 2] *ma*mftwt<o9mn&m* 

[0 0 2 3] *X9ro**fttttt0Kt£tt». #?L« 
[0 0 2 4) X. ^*¥»M«i*«fcfcfc# 

©Affile, *ffi*t«»tt«iST«i«*n&«[«©*®s 

co o 2 si x. wk. #2>nmtti&*mmm& 
wit UT*aHmtea¥#*««*»j5!t-f ^xsi, 

BSC, SPf«t«tttt«K-Cill««tl«:«ltCttO«*>« « 
5i8fc. *E*ftWW»*»#«**iy*>^fc 

[0 0 2 6] X, WIC. #£?lSt*8a**#W#«:# 

«£SM£-r*x8i. K*#7Lj?»»a**ftffl«®itc 
it«i«Ti*3rifc«««siK. asiBf*Hfiiwt««T? 



ftBW5-2 1338 

[0 0 2 7] X, gl ©#£?IIW86¥S#1B 
«Sffi#MC£?lR{tbT#ftK)N8a¥*#«#i. 

m2©##ftsmiiSft***iR*€®*s-rsist, » 
^wmt6ikm#mm±\zm 3 ©##?i R*»a** 

©3*ffi*&D-&:bttSl8fc. «9E?B2©#^?LS*ite 
A¥**ftfFMC£Dft£U ttE^TLJMitta*** 

s&at-rs. 

[ 0 0 2 8] X. MK . SB 1 ffl*«LK»ISa***« 

©#£?LS¥&&*«#a$£ffiMrr*xs^ k^tl 

mmmzznt. K»3©**?i«*«a#*«:« 
««c«ai*»jtTi(i*$n&ff**»)srr*xgfc. 
R»»tt»»T?«i«*nrc««©sffic. aawaatt 
4&HT&jSsnfc«#©*®£fso£frtf*x8£:. w 

82^2©^#?LH*tta¥3l#*Wil(cJ;yB!Sl- is 

xsi. srr-s^t^atfi. 
c 0 0 2 9] x, wk. is 1 ©*«s©m 1 ©nusa* 

#*««±IC, ®2©*«M©SB2©*|ga¥*#®« 

aJSg2©m«Sa¥*#««©«ffilC. SMA^attlSM 
T*«anfc»«©*W*W 0^*3**18 4:. S9fH# 

[0 0 3 0] X, 9JIC. SB 1 ©**ffi©3l 1 ©«Ba* 
**««±fc. 31 2 ©**S!©3S 2 ©J**a*iJK*:*« 

*»*r«iat. saaern 1 ©*Ba¥*#«#«#Ji 

B^LT#7L»*«Sa*»**«S»J«-r5X8<!:, M 

asm 2 <DSL%s t ¥mmmM\zmmnrMftznit 

frfcttSXSfc. «fE#?lR*ilga¥5»«:*«*x^^ 
5. 

[0 03 l] 

[mi *«^©**#«»tt. feft»±iC+-V'J75 
-f "7* ^K©ffi»T^V^«S*»# 

*nfc8iw©3-tt*fco-crfst>©-ea 

0. «4©¥*#x/W;UCJSffl^tE&t>©T?ifeS. 

x, *ftw<D*mi*.BmmM&<st>**imr^ matttfc 
s^fr:¥«^^:7 i n^xfcrt^fflnTllT*s. x. *&$© 
*«#»Wi«^sos-^s iMox©ft#jeo#« 

[oo3 2] *?8w©*i»*«!tt©»j@^««, mm® 
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25 

J$-tt. ffl»tt> «»tt«>Bfc*i> 

[oo3 4] *rc, *m<o#mm<omi;&z*: 
na, soi*is©^«*ai§ii$^stiiKict), 

[0 0 3 5] *S6^©*^W«^»3t^ii> Sfefcfll 

*• . 
[0 036] 

[0 0 3 7] *?LRS lffictt. £»«^»ft»k:i:S # 

s. fcu asi o o oreuiTtt. to&v>ftom®\z 30 

y^XTCVD. «ECVD^ ftCVD, /W 

[0038] &iLnmtttoftmz$*®&m!W!fc2 
(Jtaaao ^j»a»fc«*T 

J6fiScoxy^>^ajJEfctt;^T*U<«a$n5. * 

aiw*?Lii*iis*tttttur»L<x-y^>^a 

[0 0 3 91 £7LMB* TE0J«*K:J;B* N«S i 
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16 

B. Uh 1 i r*l:ioTl 9 5 6*fc4Wftt>ttFK 
■©5B«iSfc*"C«jtSftfc (A. Uh I i r, Be 
11 Sys t. Tech. J., vol 3 5, p. 
333 (1 956) ) - 

[0040] v±i5nm*> wmcmzmz s i <om 
u hf^s+os i<D»ms.fc\zumn 

V>* (T. : J. Electrochem. S 

oc. , vol. 127, p. 47 6 (1 980)). 
[0 0 4 1] IP^> 

S i + 2HF + (2-n) e*-S iF» + 2H* + ne" 
S I F* + 2HF-S 1 Fa+Hi 
S i F4 + 2HF-H1S i F« 

S1+4HF+ (4-A) e'-S i F« + 4H* + Ae- 
S i F4 + 2HF-*Ha S 1 Fe 
[0 0 4 2] dCTe-»t;e-tt*h*fU jE?U*^ 

B A > 4 ^^*#^^$nfc*^IC*?L«^ U 3 >*t 
[0 0 4 3] &±OZtfrt>, JEH<D&t£t SPB^y 

WK ; *7]M¥*ttlRffKM. vol 7 9 , S S 
D 79-9549 (1 97 9), (K. <T^;So 
lid-State EkectronlcsVol 
2 4, 1 5 9 (1 9 8 1)). b*»U *#OJ63tKJ: 
o TBNSS' U 3 >«: %*?LfWfcT S C (tdtrt*. 
[0 0 4 4] KT, 0M*#^L^e, 

[0 0 4 5] [&tet&mm 1 ] ps*#o±T$*aK 

[0 0 4 6] Bl (a) ^-r<t-5lC, ftf» FSS 1 

BBlCXK^*^A*««ffft^ *«¥te®»2 2 

mitdL&\z£?X* #?L«lb$ii^. CW*?L«Si» 
2 IB, ¥j^aS10^JS2. 3 3g/cmMCJt^ 
T, ^oaf««HF*»aiK*5 0-2 0Xfc«ft*-tt 
«CtT**l. 1-0. 6 g/cm a (0lBffllc2ft$ 

[0 0 4 71 ^rV^T> 01 (b) £^fJ:5fc> hz> — 
^©S1M2 3«rfflSLT. *0>affiC«ftJB 2 4 * 

*?iasi^2i±<Dm«asis2 2 
«Bictttt4bJB 2 4 fcairfcfto s i 2 3 

dco»ll, 01 (c) kl^TJ:5tC, *7LRS 
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17 

fc*»fti/fc*ttii3/u 3>i22 *s#sit^*-r 

^v»j3>^XA-(h3^*«ftS iS2 2*t> 

[0 0 4 8] ^cT#dfLH*^«*±ir^-r^#* 
T, ^0»^U<«2 O^nii^TtT^^^L,^. 

[0049] * ft. mm&iimmimm&tmi& 

[0 0 5 0] Sfjf2«J»tt«»«ffi«:t'r^S*±tCMD 
[0 0 5 1] *«WCffl^*2:i:©T**l(«tt 

[0 0 5 2] fci!3T, *^Jfi«a«llC*^Ttt, £ 
[0 0 5 3] Sfc, «L«^*#»»*Xy^>yKJ: 



^5U¥5~2 133 8 

ftR¥#fc*fc£»V>TX y * > ^Kltfltt t*o T * 

[0 0 5 4] C©*5K:»rt$nfc«ft*±©#*?ltt 
mttfiS^Y'JT-CD^<^^-f AKWLT5. OX 

1 0' 4 s e cJK-t©fc©££D», SIMOXT^^n 

[0 0 5 5] AfcWfctt, 2 X 1 0 4 

^#«:*jteaS^MOlSia2 0cra s -5 0 0 cm' (2 
-f>yfirXA— 1 <K >f!?XAH (D<6ffl^»C^Vi 

[oo5 6] ^©^ws^i^^-r. 

[0 0 5 7] [£fttt*fl2] RT. »UNM2*H 

[0 0 5 8] 9lT* 0 2 (a) lC«an*J; 
JfK«ftftfcJ;*xlf^*S/Y;«*«C^OflW*B«i 
ftJR 1 2 2 £J#«T*. *V>WU P£JS i VtirAXftl 

2 2 

[0 0 5 9] 02 (b) fC^snScfc^KP^S 

fiSftia^t, #?LJ(S 2 3 - 

©WlirS i 11 2 314, HUSSS i ©**2. 3 3 g 
/cmMCJt^T. *©*flE*HPMMI**5 0-2 
OXK«ta«Cfr*«l. 1^0. 6g/cm l 
©«BirSfl:S«*i4:*^*5. ^©*71«®I4, ± 

[0 0 6 0] 02 (c) *>3-OG>S 1 

Stt 1 2 4 *%M\sX, W&mZMttM 1 2 5 ZMffc 
Lfcfc *?l*S i Sftl 2 3±©«ttAS i S 1 2 2 
SfflcMMkl 1 2 5 **WIC«*0 S i Jtft 1 2 4 

[0 0 6 1] *?L«S 1**1 2 3££«X 

U 3 >H 1 2 2 t^4*Wia*t»«T*. 

[0062] z<D%mz*n\& a»«T***fl:fli 

2 5±fclSiHt*^y 3>^XA-tH»*»tt»S i 
112 2*^ sfrg^ u*%«Si-c||JM:SnT. ^x 

[0 0 6 3] i5LT»6n&*«#»»l4, *fi»5Ni 
[0 0 6 4] K±*jB»««2l4> ^flJRftfrtf 

PfflJWMcNfiJBfcJMfcU R&stoic.toa 
^WICs PlfiJt^^^ft^LIMkl"***©^**. 
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[0 0 7 3] ZCX, 04 (c) C*"f«fc-5I-, Xy* 



19 



[0 0 6 5] [*«S8*W3] H3 (a) IZmTZ? >^K±lRl 1 6tbX. Si.N.il 1 6£. fl£0-£ 
fi*#3LK{tLfcS^*ffil'ff V>. *li*&&B 1 2 £ ££©affi±©S 1 , N,mm3kT *. i&<0Xy?>>f 



[0 0 6 6] 03 (b) t>5-0©Sl v ^X^ifCBli/^V^ttHtfnfcWfi^fflV^fea 

3S*1 3£ffl«UT. -5-©asC8ft:*l 4SJgricbfe £©»(::, £?LSS l 3*£88Xy^>:? 

ft. *?IKS 1S#1 l±0#»fiS iHl 2«®(CK UTS iO>ill 5 ±lC»K{bL£JJMsS&v 'J 3 >S 



[0 0 6 7] 03 (b) !C*-TJ:3tC. Iyf> B*55WT-f#6>n*¥#*B£W1-*^a»*Stl5. 

i'KrltBltl/T, SijN4B5£. S£9-&:b-8-fc2ft© TafcS. 04 (c) IC^Ufcx^^S&jtlBl l 6 

^U3>*XA-3?#£«BtyT*«Si*S. #HT0 tLTCS iiN«Bl 1 6*B!*-r-5^tCJ;^T, 16 

3 (c) C^L&i^lC. ^^^iJa>a»:©«S± 8»7»5S 1 O.Bl 1 5±l:«att*15/ , J3>'>I 

CDS iiN«B£B£-rS. tiHDXy?>ifVj±l&ttnt /\-tm^f3.M^&S ifil 1 2*1, ¥SIC. L*»fe^ 

fc&H. HWftlC. £?IRS iSfcl 1 &±*Xi>?> S. 

ifVXS I O.Bl 4.J-.K«flB^Ufc*«ai'U3>a [0 0 7 4] d3LTl§Snfc*i*#a#f±. lyft 

[0068] 03 (c) ici£*8w-e$&ns¥2*#s a? ^^fpMt^iA^^Tfeffaicttffl-r^ct^T 

#*t*£ns. ffcfrs, 03 (b) K*rttsx<;/^> %z. x. *3&js»#mt-$ 6 ns sut 

yiWlhWtLTCOS 1,N<B1 5€:BESr-5-i:lC*o J&«0! 1 ©t>©fcH8fctef8©fc©T*5. 

T. l^«rt-ife5S 1 0.81 4£tf-LfcS iSftl 3 [0 0 7 5] [£«ffi«0l5] 05 (a) »C^T<J:5 

±Ki)SSttAt->.j3>i?X/\-t^^teSS iB2 C. ft-T. PUS imegStt^fflSLT, ■?■©£$£ 

At. ¥SK. L.*»t.^-lc»»{t;StiT. £xa-±# &1LVUfrrz. «*©*&&&£<}: 0, xkr;?*->ww$ 

m\Z&MtZ£t&XZZ>. *&«S8«M£*t'>-Cfc. [0 0 7 6] 05 (b) ic^fi^fc. <fc5-:3©S i 
1 t|53«attfil©#««:*»a»Srr4¥ 3 3 SfflSl/t, -t-CSffiCJUbS 3 4 Ufc 

50 ft. *?L« S 1 £# 3 1 ±©¥*£a S i 1 3 2 ±fc»fig 

[0 0 6 9] [&16J1*W 4] £1T. *%93©SSJfil8« LfclMbB 3 6 Affile. RKfcB 3 4 fc&ffifcflfs S i 

mS04££MLfcrtt£g¥Hrt*. S*3 3*«r)£:bttS. drafts 0-&^ie(±. 

[0070] 5tr. 04 (a) i:*sna«fc-pita*© Litzmmizzms^ •?-©»> 

SBlSfiSlCt-Sxtf^+v^J^filc^Ofi^ttteii *UB. S*»HiK«PT?lia)!fti--5 C ttct^TfT^ti 

KB1 1 2£Jgfi2T*. *V>B. PIS iHUSEHflU 5. X. »<bB3 4B. &3*ttfc?SSB-C»S##?LH 

1 l©*ffiS:7'ah>S'ft>?tALTNS*»aHl *&£IB 3 2 ©#B$<4£ffi#Stt*fcftlC$5S'f *. 

1 2**Nrr*. 05 (b) IC^T*5IC. Xy?>^teJh«<!:b-C. S 

[0 0 7 1] X.\Z. 04 (b) !C*$n5J;5fcPl!S i>N,a3 5**a3-a-r. W06t?1i'/t2«©->U3 

isusasflu i i^«ffij:OHF»«*fflv»fc»ifi{b >*x/\-±#.£&m?z. *t>T05 (c) c^-r* 

j^K^T. £fl.RS 1 3t«»S-&5. d 40 5 IC. £A»5"J 3 >S#3 1 ©3®±©S 1 . N«B3 

©#fl.«S iSl 1 311. i©«S2. 33 g S«Ki4-r4. tt©Xy?>^JhR«»i:L.T:S i, 

/cm'lrtti^r. -E-©8f«£HF»j«iS«*5 0-2 N«©«t>0lC. rh:x!/>'7s'i'^/3:if*fflV>Tt>fi 

OXCgfbStffcJltTSfan. 1~0. eg/cm 1 H. C©ftlC. £?LSJS ifi#3 1 ^^SgXy^^L- 

Wi6ffilC«{b$*5Ci*»T#<5. £©£?L«»1 13 TS i O, S±lC*Rftbfc^ite*^ , J 3 >B 3 2 

[0 0 7 2] 04 (c) \Z7fiT£5\Z. %o--D(OS\ [0 0 7 7] 05 (c) tCB*f5WC»6.n5*3|{*:B 

S*1 1 4*ffl*LT. *©«WI=SMfcB 1 1 5SJ{f* S#f5*#*^Sn*. 05 (b) IC^U 

tfcft. #JISS 1 3±©^«S&S iBl 1 2 1tX-y^>m±9kt\^X0>S 5S»*f5 

SffilCSftBl 1 5*«ffilC«f3S iS«=l 1 4SSA0 dtl;«toT, S10.B3 4, 36&^UrSlS# 

50 3 3±lcte«tt*«->'J3>fXA- 1 !:|S|^a*<8SS i 



K±»l 1 6 tVXS l a N«©fttotJIC. 7trxV>'7 



ftBl 4*aS!ClSoS l«ft:*ftt>5^b-ttS. 



10 1 1 2 *8#*-fr¥*#£#£ffiMfc-r3. 04 (d) fc 
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XbttJ&K®.MtZZ-tti*T!%Z>, X, ***fiJ6»WT 

[0 0 7 8] [SJUMIfl 6 ] fills 

[0 0 7 9] JM*, 06 (a) £aR$n*«fc:>lwfl4 0> 

#R**t6 ic £ * x t * * v * & «fc o 

3 2 

[0 0 8 0] 06 (b) tc^sn^sicpus 

I 1 3 1 MigAOHFWMEfcW^*** 

attCioT. MIS iSfrl 3 SttHKtt*. £ 
®Mf(S i«l 3 3ttVttAS i ©ffi*2. 33g/ 
cm'Clt^T, *0»JtfcHF*iIHIS£5 0-2 0 
%[::&ft:£-H:*££"e&&l. 1-^0. 6g/cm^ 

[0 0 8 1] 06 (c) H^-Tcfc^lC, fc5-0<Z>S 1 
L&fc. MRS 3 3jt<D#*§gfS 1013 2 

.tfc»*i/&Bifls»i 3 7 0Am\zmtitmi 3 s*«r 

OS l&ftl 3 4£W0ott*. 

[0 0 8 2] #^T* Xy^>^Rjt]Rl 3 6 tbX, 
S i>N<Bl 3 6S, BD-&to*«:2tt©'>y3>9X 
A-±#fc*«l/Ttf«*tf*. 06 (d) \Z 

5 fc. M«^U 3 >** 1 3 3 ®fflB±<0 S i 
i N« ■ 1 3 6 JKDfcfc, MKSi*#l 

3 l£±«fc¥»KXy^>:?LTS IOJ135, 

1 3 7 JLKIWfcUfe«Mi*^y 3 

[0 0 8 3] C5l/T»&nfc*»#»*tt. 6BIB« 
[0 0 8 4] [&J6JK&W7] 07 (a) 

»#r*. 07 (b) fc^-r^^tc. *5-oos js 

««S il#4 1±<D»MS i!4 2±i:JH* 
UfclfcfcB4 BftHiC. WBB»fls»4 4**Mlc«FOS 
i£#4 3 9 JlC!)ISD*to*XB»i* * 

»U&»llWS*»»3lh *®«. WSJXIB 



ttH¥5-21338 
*. X, ■<M4 4tt. MWSft*»**LT«>«SB 

*T*, 0 7 (c) K*-rJ:5fc. MJtS lSfM 1£ 
ft»Xy9 t >yUT, SI02«44, 4 5Jhl:»ifc 
LfcJMI*^'; a «Wtt»W*t 
4. 07 (c) lttt*«BT»6n**WMIfl«!«4 

[0 0 8 5] S10»S4 4, 4 5«H/TSll»4 

[0 0 8 6] QKlljKRM 8 ] ETF. **na£]ifttt 
[0 0 8 7] jfeT, 08 (a) \ZKZftZ>£0\zm*V> 

mutftttic * *x v k * o 

*«14 2ft»*f&. PSS i 1 

4 2 HMT*. 

[0 0 8 8] jfcfc, 08 (b) JC^n«<fc5ICPiIS 

<©M«S i»14 3»JW*ftS 1©BK2. 3 3g/ 
cm'fcJt^T. *co®«£HF»fc*££5 0-2 0 
XlC*fls4**JltT«*l- 1-0. eg/cm 1 © 

b^^^> PS!l»l4ll:M3n5. 
[0 0 8 9] 08 (c) \Z7*t£5\Z, fc3-0©S i 

1 4 4 *©«WK:WfcB 1 4 5 

Ufcfc, MKS1**14 3±©*»»S JB142 

±\zM&Lftmm 1 4 e o^ffiit, fljie&teia 1 4 5 

[0 0 9 0] *o*lc, MJ^:3>*#££fiMfc# 

BCXyf^UTS i Oj»1 4 5, 1 4 6±JC*fil 

[0 0 9 1] 08 (d) fctt*«We»6n**Wfl« 
**t^3tl^. SiOt^l 4 5, 1 46«*l/TSI 

g#l 4 4±ICJB^tt^>Un>OXA- < b^^m^ 

as ijgi4 2ft Lfrfcjs-fc*»<fc;3n 

[0 0 9 2] r3UT»6n&*»(MM»H:, ^^>* 

c^^tr^s, x, *nmm-cn*>ft***&*» 

[0 0 9 3] EX1HMM9] 09 (a) fc«TJ:5 



—244- 



23 

c *i\ pus l^jgfts^ffl^bT, *<9ft«e 

^IRfcTS. «*©j£ftifc»C,l:!K xtr^+^v^a 
10 0 9 4] 09 (b) lC^«t9»C. tf^XKttSS 

5 3 £ffiai/r, #&hs i 1 

-b©SM6flS I 85 2 0*HlcRX33BtyHii: 5 3 «tt 
D 

[0 0 9 5] Cct, 09 (b) (OR-fiStc, lyf 
>4nBlfcM5 4fcLT. Sl«N«ff6 4*. SfiU^fc* 
ft 2 1^**8**. *HT!HB 

(c) fc^fipfc. *a«->'j3>jt*(OfSffi±©s 

1 £±«X y ? >m& LT^»Jgft** 5 3±IC#K 
ftl/fc#te«->'J3>®5 2 

0 9 (c) tB*«WT?»6n**»ft»**« 

[0096] mm&m 1 03 «t, 
am 1 0 £0 1 0 eMgufeateffttrs. 
[0097] itr. 010 (a) c^najtsca* 

auti 1 5 2 s«f«r*. pus 1 ma,m 

1 5 l©«H*^nh>*-r*>ttXl»TNH«»l 
1 5 2 «BjjW*. 

[0 0 9 8] *tc. 010 (b) d^snSJ^CPS 
S i 1 5 lS«ffiJ:OHF«K*fflt>fcHtt 

ftfi£SlC«tr>T. £?L*S IX#1 5 3 (C3E*5it*. 
C©*ftRS iHlS3ttJ*M8»S i©$*2. 33 g 

0 SSfcSffc; S if 5 £ tf SKI. 1~0. 6g/cm« 
©«BE*fc3ii-*Ci**Tt<&. C«*?LMJB1 5 3 

[0 0 9 9] 01 0 (c) |C*T*5C, JtiSiflttSft 
15 4*«*l/T. #?LSS 5 3±©$«flS 

i m 1 5 2 ©SMi-R3tai®ttS^i 5 4*asi3^t.-a- 

5. fcV>T. 010 (c) C«-ri:dlC. Xy?>{fVi 
lfcKlSSiUT, S«.N<»*£*. &!>£t>1ifc2 
ft©Sfc£*£8t»UT*ttSli*. HttTBl 0 

(d) K*?M:5iC. *fl,Jfi/'J3>*#l 5 3©a® 
±<DS IiN«Jf 1 5 5 CQ&IZ. M,SS 
I £#1 5 3 *4mxy7>{m&\,X*tXt&t#l 
5 4±K:»Kft:bft*ttft->>J3>JBl 5 2£B#$ 

[o i o o] 01 o (d) cMsMfefi-effena*** 
&&TDmzt\z. *n». 3Kaa*s#i 5 4±ic«sa 



(13) #W¥5-2 1338 

[oioi] c5UT#enfc¥»ft»*tt. #aatt 

tttBSffTSfc©"?**. 

[0 10 2] KfflMMl 1] mi 1 (a) icStM: 
3(C. 5M\ P5!S iJWSaSfcSJSSUT, -£©£& 

6 2 s»*-r*. 

[0 1 0 3] 01 1 (b) lC^1-i-5t. tf^Xfcft* 
4ft*3MiittJW|s6 3*l*l/C, £?IJ?S lg#6 

i ±©Jtt*y&s i jf 6 2 <o&ific»*Siitt£# 6 3 & 

[0 1 0 43 rwatc. *?L»S 1S#6 1 fiiffX? 
3 >JI 6 2 ¥ttft*&*JMrrs. 

a? [o 1 0 5) 01 1 (c) fcis#«9re#6ft*¥*# 

#*'J3>*x/wfcH*tt¥tS»S i IB 6 2ft ¥8 
fc. L*>t>$-fc»»fc;£nT. *m 

[0 1 0 63 GKttMKfl 1 2] £IT. *5£^ffl*J£ffi 

1 2 *0 1 2 £#J8 L-ftftSWifiT*. 
[0 1 0 73 9ff, 012 (a) C^Sn5±5ir«* 
50 ©HllriEfittCiSXK^^^v^jSfiKifJiPFtt* 
««» 1 6 2 fc^fiETS. jtwtt. PHSi#18S£# 
I 6 1©*®*7"D h>£-f*>&ALTNa!¥!l6a)f 

1 6 2 &»^r*. 

[0i 0 83 *»c. 012 (b) lc^sn*i;5trPl! 
S i 1 6 1 **Mi 0HFS««I V^Bffi 

ft«ttfcJ:^T. #?IRS iS#l 6 3lcaE»a-li-4. 
£©#S,»S iSl 63tt*fcftS 1©««2. 33g 
/cm'fcJt-^T, •€-©ffi*SHF«««S^5 0~2 
0%\Z$£tt.l£1iZCk-e®&l. 1-0. eg/cm' 
40 ©«fflC^ba*S£t*lT*5. £©*?t»ai6 3 

[0 1 0 93 01 2 (c) CjRl\fc5K. 3ta»ttS«£ 
16 4Sffl*L.T. ^?LRS 1«*1 6 3±©*1(SSS 

iii62 ©saizS3tsatts* 1 6 4 s&D&b-e- 

012 (c) fc^-r<t3C. ^?LHSi«#16 3 

fi^axy^^BsacUT^aattsici 6 4±ic»r 

^bUfc^|Sffi->>J 3>1162 
[0 1 1 03 01 2 (d) ltli*»WT^5tl<5*j»* 

50 »*ft^sn-s. -efttt. ^aa#.**i 6 4±ic«a 
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tt^5/U3>0XA-i:H»ft»ll»S !»16 2#, 
[0 111] C5l/Tft6n«:*»»W«^ 

CO 1 1 2] [«JMM0!fl 3] HI 3*«^TKJW" 
6. 013 (a) »^fj:3t, fcT. Si|«|gS# J0 
1 3 0 0 O 1 »K*flJt»# 13 0 1 £ *. 
-C»#aH«*l 3 0 l±lC«4f©**«ft*lCA0» 
KS ilNMMl 3 0 2*»W* (01 3 (b) ) . 

[0 113] *&S iJH«a»1 3 0 2±^ftKl 3 

0 3«ww* aai 3 (c) ) . 

[o i 14] mos isw*i 3 0 4o*af±t*«*n 

1 3 0 5 tWEKfbJKl 3 0 3 tmV&tjV 
* (01 3 (d) ) . 
[0 115] ^Ut?MI(t$nfi:fcTUfcS 1# 

1 3 0 0 *WM«©W*»W»^Xy ^>^# # 
iCiDHaSU *?LHfl«13 0 (01 
3 (e) ) . 

[0116] &nnmmi 30 ltx^^nsu 

r* (hi 3 (f) > , 
[oii7] zo*5UTm*mLit#'&* 

[0 118] ft, 013 K^bfclSrtSl*! 3 0 3 30 
^TIC, &RS i 1 3 0 2 fcRMB 1 3 0 5 £ 

K*»D^to**c:t*WTr*D» Sig#i3 04 
jgftttSft&K o r t s> pj«r?fc *. 

[0 1 1 9] X, gftjfclM 17)51 2t*tf«#IS 
€:**JH»»«fC||*iit?^ £ * WIST**. 
[0 12 0] 21^UT»6n^^^«W^JS!fe«W 

1 7>5 1 2 \z£Q#$nz*mft&fttmmzmtxit& 
[0121] kt, \z£~DT*%m& 40 

[0 122] 

[JHtffl «»«DiSg31nchT2 0 05^n 

>o**fti»afcPffl (ioo) ^asisfr (Si 

?XA-) IC 5 0 Xfl!)HF«tt*»C*^TBI«ft**JI 
bfc. Z(D#<D9m&m*s lOOmA/cm 1 ^ 
fc. r<7)I9©£3l#4fc3»*> 8. 4/im/min. T 
fc0 2 0 0 S£D><D##£&ofcPg! (10 0) Si 
SftiS#Mt, 2 4#T£ftSMb3*lfc. 
[0 12 3] P$! (1 0 0) *7LRS i&#2 1±KM 50 



4MW5-2 13 38 

BE (»fl»iW^>-;Molecul ar Be 
am Epitaxy) SfcJ; D, S 1 xfcT**v^ 

iaK: 7 o or 

BE* : 1X1 0 »To r r 
J6fcS3&& : 0. 1 nm/s e c 

[0 12 4J&K, ^<OXtf^^->t;HB2 KD^ffi 
fc, aWt5 0 0 0AoafcJB2 4&»jSLfct>5-*- 
CO S i 2 3 &mfr<&frii\ **#B»*T 8 0 0 
•C, 0. 5*«»«*"<5 2:fcK:J:0> 2t?(DSi£# 
3W(CBD *t*T. 7yttftinMM! 

(1:3:8) feJHt*T«L«S i«*21*Xyf> 
^ISfcSbfc. 

[0 12 5] !M*bfcJ;5fca#<0S i#«ft<07y«l 

o>mn& (7ymmmm&ni : 3 : 8) t**#. 
^anjioxy^^yjiittt^oi 0 o«&£*asn 

*. Tfcfc*, 2 0 0 5^n>©JP*ft»ofc#?«fl3 
£nfcSi£fc2 1te, 2#TB*££nfc. 
[0126] £5bT, S 1 O««24±lC0. Sum 
0W**ftofc*H«S 1«2 2jWMtt*fc. 

[o 1 2 7] *Bttttm&*$im<om**&tm 

xy^V^MJ-tjB^TB^fe. SfcWICtt* 3 in 
ch^XA-o±H€«S*TJISUfc. *<Z>*SJ&3 
i n c htf XA-0Kftfc*HT*ll»S i jftf)##<Z> 
**0**«fc:»bT5X£rF 

to 1 2 8] x aa*^*««frJ:^#lSfiS 1 aco 

*mm&o»& ^mtiiixi o»/cm^T 

K»A6tlT*0. VMS i»M6XSfc*^T, fr 

[0 12 9] X, JMMS ilfc:?*. MOS c- t 
mm V>T*fc* t ] J 7*<f A£$J?i[b/fc£: 

£3, 2. ox 1 0- 3 s e c fcv^flHItfc^bfc. 

[0130] (^KW2) ill4lTichT5 00^ 
D>(D)P«l»o&Pa (10 0) ¥ifeaS igftKS 
0X«HF»**IC*ViTBHbS*ILfe. HO^CO 
VKttXl*, 10 0raA/cm J T*ot ZZ>&<D& 
HmmmU, 8. 4^m/min. f^DSOO^^ 
o^M^fePi (10 0) S ISfegflttk 6 
O^T^LHft^n^:. 

[0 13 1] PH (1 0 0) ^?iaS iS*2 l±\Z? 
0. 5 5^D>ftfi«ftS*&. OTcOi: 
^fX : S i H4 

»nm»* : 1 0 0W 
mm: soot: 
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J£1) : IX 1 O-'To r r 
fikfti&K: 2. 5 nm/s e c 
[0 13 2] *ir, COXtr^^v't^»2 20SM 
IC. SiiBlC 5 0 0 0 2 4 S i 

£#2 3£fifc&fc>1*\ 2*£ffla*T7 o or, 0. 
6»IWi»T*i:tK:J:B. 2r30SiS#£> SSlc 
JlSOfrtotffc. *V>T, 7 ?«*»*** (1:3: 
8) M1.&TM1S i«#2 1 €rXy^>^»*L 

[0 1 3 3] M»Lfc±5fc»ir©S 10 
•ra**fc ft l^t" * Xyf- tt##l*? 
D>3ig£ (7 ******* 1 : 3 : 8) 

[0 13 4] S 10*82 4_hK0. 5/zmOm» 

[o 1 3 5] fl&ti&¥**s i mo&ttf&m 

hy-*«^TH^fc. JUW&fcB* 4 i n 

i n c h»>XA-OBfrt»C*V4T**aS i 
i^tW^H **0J^*IC»UT7X«T 

[0 13 6] X, 3**7***l::,J:*J|ittas i JSC) 
CUMMMCttlxi OVcm'HT 

ftfc*»**tt*xsnT*sr, &&&&&&&&& 

[0 13 7] X. I *JltP#, MOS c- t 

£3, 2. Ox l 0~ a s e c t^imW*mL1t. 
[0 13 8] (**«3) tSg3inchT200S£ 
d^w^W^&ps (1 0 0) ***s j£# (s 

mvtt. zvmonm95m\t> ioomA/cm*Tfc 

•3 ft. C©*S©#?UMIs*jKBi 8. 4/im/min. 
2 0 0 5*0>©J»*«»ofcPS (10 0) S 

i «t&*B* 2 4»"C«LMt*nfc. 

[0 13 9] PI/ (1 0 0) £3JTS i&#2 l_b£A 
-f7^X^y^-J*tJ:0, S \X)£**i'VfrM2 2 40 
£0. 5 3-*D>0**fcrt«4*fc. « 

RFfl&Sc: 1 0 0MHz 
»ffi«*^: 6 0 0W 

UK: 30 Ot; 

ArtfXEEfl: 8xlO' J Tor r 

amn: 6 0^ 

*~y>y MK»/t>f7* : - 2 0 0 V 
+ 5V 

[0 14 01*K, ^©Xtf^ + ->^;HP2 2 50 
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C> *ffilC5 0 0 0A©»fl:JB 2 4e**l,fen0S 1 
S*2 3 *Ma*fr1*. 8 0 0 r , 0 . 

5 tic* 2o<os i*#£, ®m\z 

WO^friirfc. 7 ******* (1:3: 

8) *fflt*T#?l»S iS^2Ulyf>^il 
ft. 

[0 14 1] **LftJ:3fca*®S i**ft4)7yff 

*ras*Kfc^r*x*^>:ya^B, 

n>8&& (7*ra»#*B?fcl : 3 : 8) 

^HSKDXy^^^jiflltt^Ol 0 OflSfc 

5. 2 0 0 >^D>^^fcMS^ 

snfts s s*2 1 b, 2^>Ti»*$nfc. 

[0 142] £5LT\ SlOi*24±t0. 5/im 

oj¥**ffofc*<eas i**i»*T*fc. 

[0 14 3] (*Jfi094) it^3inch-C200a^ 
u>OJp*€»o&Pa (10 0) iSfcfcS 
O%0HF^F^tC^Tl»ffifl:^JgL&. 
«*tt*B. lOOmA/cm^j&^fc, 
?LHfl:**B* 8. 4xim/min. Tfc^OOS* 

□ >om»^^:PS (10 0) SiJEfteitB, 2 

[0 14 4] PS (10 0) £ftRS i*#2 lit* 
«a**IC£Q. S iX(f^^¥»l2 2«0. 5* 

gcfiSK: 9 0 OX: 
: Ha 

[0 14 5] C<K>X\Z9*U*)Vm2 2<D%ffi 

fc, «B(C5 0 0 0AO*ftJ12 4*»jKLfc>b5-^ 
1**2 3**fa*fci*, &**ffl5ft*T8 0 0 
0. SefWa^t^itlCcfcO, 2^><DSi£# 

«. *■ tit d *v*-e. 7 7 antra** 

(1:3:8) t«^T«L*S iS#2 l«Iyf> 
^*56Ufc. fat, 2 005^O>W^f:# 

[0146] :^LT, S i O l ©2 4±fc0. 5^m 
0**ft*ofc#*fiS i«2 2*«»*T*&. 

[0 14 7] (**ff5) t«3inchr2 005^ 
aXDm^ftPS (1 00) ^teftS l**tc5 
OX<DHF***t*^TIB*fl;«**L,fc. ro^rO 
®Wm«B> lOOmA/cm'T^fe, C^^CO^ 
JLHftjSflrB, 8. 4am/min. T*0 2 0 05^ 

□ ><DiP*$«fo^:PS (10 0) S iSJtettB. 2 
4»7?#IL»tSnft:. 

[0 14 8] P^ (1 0 0) £1MS i *#2 1 it* 
J£CVD*tJ:0« S lxhf^^^^;W»2 1 ^0. 5 
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7-X#X : S i 1U 
**U7-#X :Hi 

8 5 OlC 
K):1X1 0' l To r r 
5fcBd&&:3. 3 nm/sec 
[0 14 9]*fc* C0XK***>*;l'B2 2G>*W 

&#£Jfi:fofc;b1i\ &*#BB&H J ~C8 0 0 , C. 0. 5P3 
WB»T*i:fcfc.fc?K 2r?©S i£#2 3£, 

*V>T> 7y«B#B«« (1:3: 10 
8) ftJflinTfrftltS 1 £#2 1 $x^>^Bil 
ft. "T*<!:. 2 0 0$9U>Q>m&£1fto1t&Iim£Z 
n&S i &#2 1 2#TR*Sftfc. 
10150] :^IT> S i 0,®2 4±fC0. 5^m 

hVX. S iH.Cli*Btifc«&Ktt, J5fcSiI&£& 

[0151] fiS3 i ncht?2 0 0S£ 

D>©l»***ofcPfS (1 0 0) S i»#l 2 1±K ^ 
CVDttfc*0, S iX^^T-MIl 2 2£1£* 

KJ6»XM«: S iH«C I, 1 OOOSCCM 
H, 2 3 0 l/m)n. 
MM: 1 0 8 0t: 
BE}) ; 8 OTo r r 
P#ffl: 2min. 
[0 15 2] £0*fcl2 lK5 0X©HFB*f«fc* 
t>?BBftjttftLfe. £<D9$<D««f«£tt> 100m ^ 

8. 4/im/min. T»D2 0 03*n>©)p*t» 
5fcPS(100) SH»12l4#tt, 2 4#T# 

fljtfbsnfc. toMtorett, ps d o o) s i 
at*i 2 1 ©**t*a«ft^n. s i 

1 2 2Ktt«Wft^fc, £COXt!**v^ 

1122 ©affile, *«k:6 ooo A<*>Kti;S 125* 
»«Lfcffl©S J *fc 1 2 4 SMtafcfctt. 
*T8 0 0t;, 0. 5»ISMB , r*J:2:K:J:D» 2^C0 
S SIHKlKD'&h^fc. *V>T, 7 9 MBit 40 

KMK (1:3: 8) *JflHT#?LBS llftl 23« 
lyf >«il/L 2 0 0 **D>0J1*«: 

j»ofc#?LI«fc**lfcS 2 3B, 2#T»** 

tlft. 

[0153] x, BenfcWBBs iB^^jtJEa 

XU:/y*MJ-*BlrVCB*cfcfc;:3, 3 inch* 
XA-0«rtK:*^T*tt»S lBaJP*0B*«fcft 

T^ft. 

[0 1 5 4] X. BB*TOB«ICJ:*4UMS I B<0 50 
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,30 

¥ffiB*0D»*, IE#*R8«&IS1 x 1 0»/cm»HT 

icsixenTiso, «t»s 1 B»dEarc*»T. ft 

[0 15 5] X, IMSlIbi V^^D&Kft 

£5» 2. OX 1 0-* s e c £H5»H«**l/fc. 
[0 15 6] (£B0!I7) E&3 i nc hT2 0 0*# 
ci><Z)J?*£fcoftPS (1 0 0) St36#±lCCVD 
&iC<fcD, SllK^>t^fl2 2*0. 5£*D 

£*#Xilft : S i H« C 1 * 1000SCCM 
Hi 2 3 0 1/mln. 

1 0 801C 
EE:fr : 8 0 T o r r 
BM9: Ira in. 

[0 15 7] £0«#k:5O%taHFSft*tC£^T|» 
«flS*ftltU&. ZO>m<D%Wi®m*, 10 0mA/c 
m'-C&^ft. C tO^O*a«^ta««. 8, 4itm/ 
m i n. T&9 2 0 Oa^a><D»*S»t>fePi (1 
0 0) Si£#12 1±#tt, 2 4#T£?lSfc£*l 

ft. caBBfcft-ctt* uoo) sis*®*** 
Kfritt, ^o>j:\is^\)vmi 2 2©aii 

fc, S^iw5 0 0 0 ACDBftSl 2 5*»jfcbfcJM0)S 
1M124 *B*a»fett, a*»B»+T 8 0 0 

0. SBBBBT*;:*:^^ 2t>0Six**, a 
HKKD*fc*fc. *V>T, 7>y«*tfBSi£ (1 : 
3 : 8) £m>T£ABSiS#l2 3£Xy:P>^l* 
T*<t> 2 0 0S*n>«>B**B-3ft*?LB 
{fr*n&S 2 3te> 2#Tl$*3nft. 

[0 15 8] M«^B««fcJ:SftMB^«*> s 
1812 2 KIM&fcftttBKBB»A3nT*&r, ft 

[0 1 5 9] 3gKM8) fl£g3 inchT2005# 
n>o^ofcPi (10 0) s ilS#i 2 1©* 
Hfc7 r nh>©-f *>aAfc*oT, KBS1B12 2 
£1 5*n>0JP*K:JM6Lfc. H*ftA*tt, 5X1 
0 15 (lons/cm 2 ) Tifeoft. ^©XflJlCSOX 
OHFBB^Iti^TBBftrtftBbft. -©*?<D««I 
Bfttt. 10 0mA/cm l T^:. ro»0#?LK 
ft»«tt. 8. 4tfm/min. TfcO2 0 0S£D> 
0/lt*«:»oftPa (10 0) SIX#12 1^»I1. 

2 4»-c«mftan&. iwabftj:3iic:co»«ftA 

Tff*. PS (1 0 0) S I£#l 2 1 Vfrtf&MSifc* 
t\^m.S i B 1 2 2 CI«*3»%*oft. CON 
lSi«122 ©Jffifc, *B(C 5 0 0 0 AwBfcB 1 

8 00^ 0. 5^ws^-r^e:tiw«fc0, 
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g?atgtK&tt (1:3:8) *ffiV>T^lHS 1**1 
2 3£X^>^£Ufc, TZt, 2OO**D>0 
**ft»r>fc*a*ft*nft:S 2 3tJ, 2#T 

[0160] »ia*?«««fcj:s»fiffa»(Z)«*, s 
ijbi 2 2ic»4fffca«fii*Btt*A*nT*sr. a 

[0 16 1] (*R«9) ££3 J nchT2 0 0S* 
n>(OJ**£}*t>ftPa! (10 0) WISBS i&ftKB 

lOOmA/cm^fc. 
aHflatttt* 8. 4jxm/mln. "CfcD2 0 0** 
D>©J»*ft»ofcPffl (100) Si 2 

[0 16 2] MPS (10 0) £AKSiS#l l±it 
MB E (»ffI^>-:Molecular B 
earn Epi t axy) mz&t). S i X^^yt 
*I12*0. 6 3*n>0J|*n*M«fc. 

um: 70 ox: 

BE* : lXlC'Torr 
JftftXft: 0. 1 nm/s e c 

[0 1 6 33 *1;:. :tDx^^>t;v*l 2©*lf 
\Z. Affile 5 0 0 OAcoKftBl 4fc»8U&M0S i 
Sftl 3**feftfett $#Sffi3l+T8 0 0t:> 0. 

BDfrfclWfc. *HT, »ECVDifc(C<k?TS lift 
S«0#b*&2*©S 1»#K0. um^i:lt 

8« (1 : 3 : 8) ejH^TMLKS 1 JM^l iSly 

?>y»*b&. r*t, 2oo^D><oj**£t>? 

S i*N4»l 5*»*Ufc»fcWU SiO*/814±JC 
0. 5KmO*»«l*?3b«IIAS ilMnWW 

[0 16 4] OT«roMK:J:«ffSff&0>lftj& s 
[0 16 5] (&JMV1 0)S«3InchT2O05 

*o>w»**j»-p&p« (ioo) *i»*s isftc 

5 0XOHF«K*lC*V>T»lifl:jaftlfiL&. 
CDtt««£tt> lOOmA/cm'T^. CO^CO 
*ft«fta»i, 8. 4ym/mln. T&0 2 0 0* 
^DXom^&PS (10 0) SJ*#£fctt, 

[0 1 6 6) mPM (1 0 0) *?IJIS 1**1 1 ±\Z 

^yX^cvvmzxo, s ixtr**^;wgi 2* 
0. 5 5*D>0**fcj*«*&. «n*m** £TF 



(17) 4MH*5-2 1338 

#X:Si Hi 
fffiS**: 10 0W 

ia&: soot; 

JE# : 1X1 0- a To r r 
J&fijSK: 2. 5 nm/sec 
[0 16 7]*lC> Z.(DX>\£#*5s*frmi 2<9*ffi 
lw, 3H£ 5 0 0 0 AOgtffcJi 1 4 fcJWJU&MOS J 
MBMBWT8 0 0U 0. 5PS 
WX^T^Cittr^O, 2^C0S IftBfcttQ 
J0 #V>T, «jBECVDftfcl£oTS i,N T 4£« 

0£frtffc2fccDS iSttlCO. 1 jimOWafcMl, 

fc, 1 1 ±o^ft«co^$s^tt>r 

*K (1 : 3 : 8) *«ViT*H»S 1«X* 

&«utftanfcs i«> 2»T«*anfc* 

S I1N4JBI 5**3cLfe«fctt, SlOtJbtCO. 5 

amcm^faiis i s 1 2 eflrraatftw* 
a? [o 1 6 8] nzniam*s ia<Dm**j&M 

X'JrfV* HJ-ftJH»TH'<fc£:C5. 3inch£ 

xA-onrtic*wT#iias iao**aft*ttfc* 

[0 1 6 9] X. SlrM eX^>^ffl^B 
■fcfcxy?>yfcj:s«*0fc*. fcfcK»«Stti 
xlOVcm'fimc»ASnT*D* ¥JSSS 11« 

30 [0 1 7 0] X. WttAS ilgKl^S, MOS c-t 

£3, 2. 0X1 0- a s ec fcV*3KHl*5SUS:. 
[0 17 1] <^%0H 1 1) i£&3iiichT200* 

fiuxDm&z&^itPm (1 0 0) ubas l&ftiz 

5 0X©HF*«*IC^T»fffl^cSl8Lfc. 
tf>«2ff®£tt, i0 0mA/cm J T^fc. 
*aWba*tt» 8. 4Mm/mln. T&0 2 0 0* 

^D><Dj»**#o&pa (1 00) si 
2 4»T#awfls$nfc. 

40 [0172] PS (100) £3lf?S i**l i±te;t 

*0. 5 5^n>©ff*Cfifcfti5*fc. « 

RF^»R: 1 0 0MHz 
ifl?^i&** : 6 0 0W 
tSL^: 3 00X: 

Ar#XE# : 8X 1 0" a To r r 

dumn: 6o» 

^-y y hdBE/t-f 7X : - 2 0 0 V 
5(? »W»M7X:+5V 
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[0 17 31 £CDXt:**vvJH8 1 20%M 

\z. amz 500 o kowtitm i 4 zmftvizmos i 

&#£*:fe*fc>i^ £*£B&*T8 0 0t:> 0. 5I§ 

£2#0S iSHWCO. 1 nmQ)nWzm\y1t. *<D 

3 : 8) *JBV>T*?L*S i £{* 1 l«Xyf>y»S 
Lfc. ?Zt* 2 0 03^D>©W*ft*>-3fc*?mfl: Iff 

15««lfc«lCll S i Oa»l 4±K0. 5/im 
Oj9*€»-3fc*tt*S ill 2£#T*»fcW&«T 

[0 17 4] *fc. S i,N4S©ftt>0»C> 7t?X>/> 

[0 17 5] <«1M1 2) fc&3 1 nchT?2 0 0^ 
?n>co/P*£J^fcP32 (1 0 0) WttfiS JSftt: 
5 0XOHP«BI[*JC*^T»«lSlft«ll^&. 20 

1 0 OmA/cm'T*^*:. ZV>n<D 
#HJMfllKtt« 8. 4/im/mln. 1?a&0 2 0 05 
^DXDjl^^fcPS (10 0) Si»*£fttt, 

[0 17 6] P® (10 0) #9lRSi£#l lJbtt* 
*jS6*«5fc*0, SlxemtiHl2«0. 5* 

Sn 

fiRftSJt: 9 0 0t: ^ 
: Hz 

AJ&WH: I O'A 

?-y y hJZWUTZ : - 2 0 0 V 
mWVWJ* : 4-5V 
[0 17 7] *lc, C©Xtr^=trVir;l/JB 1 2©gl 
IC. affiK: 5 0 0 0 A0»ft» 1 4 *#]8bfcffl<D S 1 

S(ti 3*Mfeft«rt\ **MHWT8 0 0T:, o. 

fri*fc2#C0S i £#£0. 1 mn«DJP»C4tS$« 40 

Xy^>yiC*<pTI**l/fc. ^Vit7y«8Pttj^ 
(1:3:8) *«^T*?LRS l*Xy*> 

yifciufc, rat, 2oos*o>cDj*#*fcDfc# 

»N4lHl 5*»SLfc«fctt* S iOtJf 1 4J:fc0. 
5 fimaJMMfettofcWMftS i Ml 2«W*»»»« 

[0 1 7 8] S liNiffOftfcQK. TtTX^/> 



4MW5-2 13 38 

[0 1 7 9) (AIK0I1 3) i£g3 inchT200a 
^D>OJP«*-3&Pa (10 0) «fi»S iSftfc 
5 0X©HF**+lC*UT»«ftri&**Lfc. 

10 0mA/cm ! TJbofc. £<Z>PSe> 
^JLBffciSSli, 8. 4ura/min. Tfc0 2 0 0^ 
9n><r>mfr%W?1tPM (loo) s iwicifMl 
2 4$re*aHfcanfc. 

[0 18 0] PS (10 0) ^?LKS iSttl i±fc* 
JBECVDjfclCiO, s ixfcf**^*MBi 2*0. 5 

7-X#X :S1H ( 
*ir U 7-#X : H* 
Efi: 8 5 Or 
JE#: 1X1 O-'Torr 
JftftMR: 3. 3 nm/s e c 
[0 18 1]*!:, :fl>XW*^il2CM 
|C> Affile 5 0 0 0 AoBfcJI 1 4 *»j*LfcM0S i 
*#13«*i*M, **JMKM»T8 0 0t:, 0. 
5^Wifi^f'5Ci:lc t tr), 2OC0S lS*«»ratcftS 
D£b3*l&. JkUT?, JtffiCVDftfc.fc^TS i,N< 
£Wtf£fc>tffc2ttcDS i*#£0. 1 itm©**?* 

yfl)ftlM«* (1:3:8) tJH»T«IJtS IS* 
1 iexy?>jrft£L&. 1"5t, 2 0 0 = ^n>© 

sattfc. s l 3 n 4 »i s *to£Ltc&\z\t, sio, 

®14±iC0. 5um©J»*&i»ofc*IS«S il€:# 
[0 18 2] y-X<r*fcLT, S IHtC Iffc/S^fc 

[0 18 3] (%KM14) SS3 inchT2 0 05 
^D>©»**»-3«:PjB (1 0 0) S 1 1± 

KCVD&K£0, S lX.V9*zs*)Vmi 12*1 ^ 

JS^^XtSS: S IHiCIj 1 0 0 0SCCM 
H 2 2 3 0 1/min. 

: 1 0 8 Ot: 
^:80Torr 
ffijffl : 2m 1 n. 

[0 18 4] Jl©*#«5 0X©HFjett*fc*5UTtt 
Sft**ffofc. £0*O>«M«tt, lOOmA/c 

m/tnin. T$>D> 2 0 0 ^2 n r>tzP 
1(100) S \»#±fr\t* 2 4»T*?LKftSn 
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it. zviim&m-m, vm (ioo> si^w 

*?LRft;$n, S i X^^v'V^ 1 2 2 
fcri^fc, 9t\Z, :©lW*yti«l 1 2<0S® 
fc, m\zS 0 0 0A<»fli<tm*:M&V1t$i&frl 1 
4£fifc&b1i:. g*£B&*T8 0 Or, 0. 5 Km 

&. MECVDtttioTSliNi*, &t)£t>&rz2 
ttOS I«#IC0. 1 ^m0ff3T?*BW5:. &^X, 

*^T»*f*, 7?fflMMJMi (1:3: 

8) t«V»T#?LllS 136*1 ltlyf>^il/ 
&. tZt. 2 0 0^^D^©l**ft»ofc*3imbS. 
nfcS i£#l 1 3«. 2#T®S*n&. 

[0185] s unijri i emsistcmzUs S i 

Oi±fcl umOB**»ottm*MkS ill 1 2** 

[o i 8 6] x. ffgnfcJNBAs i »CD**£;££3! 

XU7V;* hO— £JHt»?ft"tfc2:C3. 3inch«) 
TV*fc. 

[0 18 7] aa*7JMKft£j:«*iffts i **> 

¥B»Olt«. £#*ttffi«(*l xiO'/cm»HT 

[0 18 8] X, WfMS lilC^ MOS c~t 

C15v 2. 0X10-'sectW(jV>«jj«lfc f 
[0 18 9] (mmmi 5) ag3 i nchT?2 0 0S 
£rn>©»*fc»DftP3! (10 0) S 1S*1 1 1± 

rrcvottiCkD. sixt;^fjW8ii2^o. 

£*#X8£*: S IHiCIj 1 0 0 0SCCM 
H, 2 3 0 1/min. 
iafi: 1 0 8 or 
flE^J : 8 0 T o r r 
9# ffl : 1 m i n . 

[0 19 0] £CD£#fc5 O^COHFSJS^ir^^TSB 
*ftJ**JSl/&. E0tt0«HS«tt, lOOmA/c 
m»-C*^fc. COJVO»Altfl:KK«. 8. 4 Mm/ 
mln. T*D2 0 O3*P>0JiU>fc#ofcPai (1 
0 0) SlSfrll l£#l*> 2 4#T#ttRft£tl 

&. coMfcrtTtt, PS (10 0) s isfti ico 

[oi9i] jfce, :0x^^>t;vfli i 2©*® 
ic, »Bi:s 0 0 0 Aciflj*«iaufcs i s«i 1 
4*flua#4r*. ***wa*t?8 0 or;, 0. 5ftm 



(19) #W¥5-2 13 38 

jMM-*i:fcteJ;0,, W#os SftlBfclltD* 
toUfc. #V>T* JttECVDjSfcioTS lift*, 

fc. tt^T, 4HfLJMtSfrl 1 Z±<Z>mmi 1 6(0* 
SS^tt>T^>Xy5 1 >^<fcoT^L^. 
7y««»R«* (1:3:8) fcffl^T. £?IES 1 
Sftl 1 3*X3^>y«acL&. -r«i % 2 0 0S£ 

D>o***»-Dfc*?i»t*n&s isfti 1 3iau 

2#-Cl$3c£*l&. S iitf<«l 1 6ft»56U^aiC 
\±. S I OtJIl 1 5±IC0. 5itmOjyM)»o^ 

Mim\z£zwtHmmot5&. simwzmitttmmx 
mtmxaivazzr* mum&mvmmxx^ 

[0 19 2] ($mmi 6) Bt£3 1 nch7?2 0 0> 
^nxojp**J*ofcPl! (10 0) S ISftl 1 1(0 
&mz7vh><M*>i£k\ZX-DX, NSS1JB1 l 

10 lfi (ions/cm 1 ) Tfcofc. £©g#£5 0 

Ittlt 10 0mA/cm J T*9t C<nft<D&H 
JMtBtftt. 8. 4fim/mln. T*0> 2 0 0 52 
D>OJP*S»ofcPS (10 0) S 1 l£# 

tt. 2 4»T*?i«fc3nfc. pm 
(100) s 1**1 1 1 ©*w*?mft$tu Nffls 

1111 2\Z»Wti#1*fr-ott. *IC* CiDNfiS iJB 
1 1 2 ©«1HC, &m\Z 5 0 0 0 AcHMbH 1 1 5 £712 
jfiL&WiOS i£#l I4fc«tofi*nr. B*£B»* 

T8 0 0t\ 0. 5BffflJW«kf ^CtiCctD, 2O0>S 
££oTS i.Ni£«D^:b^28:<OS i&#IC0. 

um©^Tt«ifc. mz, &nn&ft±<D&{m 

©**KKtt<*>Xy^>^^J:oTI»*bfc. *Vi 

■e, 7^mratBtt d : 3 : 8) *«^r««s 

i«#l 1 3*Xyf>^BSl&. "T^t, 2 0 0^ 
-5ra>©jp*ft»^fc#?L*fi:4nfcs i**l 1 3 
\ts 2»Ttt*$n&. ShN4ll 1 6*»*U/t« 
SiOi±«Cl. 0Mm©^*^}$ofc#JSftS 

1 m 1 1 2 «*r*a«»3jt»*T*«:- 3®*^ffia» 

[0 19 3] (£J60U 7) HS3 i nchT20 0 > 
?D>0»**J»ofePI (1 0 0) *«ftS 

C0«^«««, 10 0mA/cm i n-?fc. Z<D#i<0 
^?LWfbaaEH, 8. 4i/m/mln. T*0 2 0 0 = 
^n>©jf*s»ofcPffl (l 0 0) SlS^Wi, 

2 44h-c#awt$nfc. 

[0 19 4] PS3 (1 0 0) £?l«S 1S*3 1±£M 
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BE (#T«x£:?*S'-;Mo lecular Be 
am Ep i t axy) S f 

132*0. 5S*n >(OWfc«ft««. 

UB. : 7 0 OTC 

BE* : lxi 0"To r r 

0. 1 nm/s e c 
[0 19 5] COXtr^*y^W§3 2©*fflK 

»*i o o oA©*fcji3 6t»rtLfc. anr^soo 
o AoKfti 3 4 tMtbfcMa siM33 tmm 

itMset *#hh&*t 8 o o r , o , 

ft. tfJEECVDSrlCJ^TS isN**, ISO 2 
tfctfJS iJMcfcO. 1 /im©S*T««L&. *HT, 
^AMX^iiOSffclM^^^S^tt^ * > X y * > ?\Z 
£oT3*£bfc. *V>T. 7*WKIW*St (1:3: 
8) £fflV>T£?lRS i«#3 Ul^>^»Sl 
ft. 1-^>fc> 2 0 0 *?D>(DJl**»oft^Jlft<S 
tlftS l*#3 Itt, 2#Tl$£3nfc, Sl.N<»3 
5*®*L1t&\Z\Z. S iO a ±JC»«#ieSS i«3 

2 mft«*^»iST*fc. iitfmcMK 

ft. 

[0 19 6] mmmi 8) Itg 3 inchT2 00* 
^a>©W*ft»ofcPffl (1 0 0) VttBS tS^tr 
5 0X(DHF*««fc*V>TBMiftJ«*KLfc. dO«r 
W«««Ktt. 10 0mA/cra J T^L dC0l$tf> 
8. 4/im/mln. T&D 2 0 0> 
$m>(D***»-3ftPS! (10 0) Sil#±»lt 
2 4#T#?Lf*{t£nft. f*PS> (10 0) ^51KS i 
ai*3l±l:^7X?CVDtttiD, Sii^y 
WVJHf 3 2 & S 5*D>0JP*fcjMS*fc. 

#X : S i H« 

: 1 0 0W 
UBZ : 8 0 Ot: 
l£il : 1 x 1 0-*To r r 
AftXS : 2. 5 nm/s e c 
[0 19 7] £CDXfc^*vr;VS3 2 0*fflfc 

5 0 0 0A0>BftJ|3 4«VJftI/ftHa)S l£#3 3 
£M!E»<ft« 3 6 fcft»a*to1h «*£B»*T8 0 
or, o, svzm&kTzc MTftMicHi 

tfft2ft<OS iSttlCO. 1 #m©ff*T*Mbft. * 
>^£<fc^TRfc*l/fc. *U"C, KOHB* (6M) § 
2 0 0 5^n><^J»*S:»->fc«llWfc«nfcS I 



(20) #BB¥5-2 13 38 

£ft3 1}*, 2#-CB**nfc. Si»N4®£!S£Lft 
ftfctt. S i Ot±IC&fffc*Satt£#T*#«ftS 1 
A3 2«*t4fflWW«T*fc 

[0 19 8] X> ftenfcWfilftS 1 j|0W*«*2fl 
xy7y*MJ-«BWT«*tfc£C%. 3 inch? 
X/N-OBWcfc^T, ¥*MS I A©**©****: 

[0199] «a?m*i:£*j|LiMs ijbo 

iff *ffl««<*>«*, te#XS8ffi#te lxi0Vcm J P;T 

fcftisiix«tt»AsnT*&i\ &ff&tefttttf*B9 

[0 2 0 0] X, ¥fgi&S ilWt, MOS c-t 
tt«ifl^T**+iry7-©5<7^-f A&*ttt&t 
£3, 2. OXlO-'seca^^i^lit. 
[0 2 0 1] (&K0I1 9) fig3inchT2 00$ 
^D>©»**»ofcPffl (1 0 0) WttftS 
5 0XOHFt«**I^ViT:MftJ*ft*Ufc. rcD^ 
a? ®mm®m\t* lOOmA/cm 1 ?*^, Ccofttf) 
8. 4wm/raln. T»!K 20 0 

^n>omf?^cPi(ioo) siiMfr 

tt. 2 4»T«L«ftSn&. 8PS (1 0 0) #?IK 
S iSfc±3 1 fc/*f7XX/1**-ttfc*D. Six 
3 2 £ 1 D ><0£*fc]*g3*ft. 

RFJBWS: 1 0 0MHz 
KflRfc:*}: 6 0 0W 

tag: 3 o or 

59 ArtfXJE;*}: 8X10*'Torr 
1 2 0# 
h£ffi/W7X : - 2 0 0 V 

mmj^j* : + 5V 

[0 2 0 2] COX^*v^;H3 2<l>aaffc 

##>1 0 0 0 A ftftftjl 3 6 *»J«Lfc, *cr>«, £® 
ICS 0 0 0 A©»fcJB3 4*#j4Lft8»J®S ig#3 3 
t#HB«^83 6 fce*ta*fe«, **#H«*-e8 0 

or, o. sttmmm-rzct\z£Q. mttimcis 

»%XX«3 l±0£fc«0#€fi*tt'f3i->x 

(1:3:8) ^fflViT^TLRS 1S*3 

r*t, 2OO33m>0jp*£*ofc* 
?LK{fc$ti^S iS*3 ltt, 2^TI»*$tLfco Si 

[0 2 0 3] S S1N4JR3 5©ftt>0fc, 7fcfX 

5(? ?LHfc**nfcS i»»3 5©*£36^k:l»*l/fffe. 
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[0 2 0 4] <*Mflf2 0) itS3 inch"C2 0 0$ 
*D>0J»**»ofcPB (10 0) %teSSi&#IC 
5 0XOHFWKiWc*^TIi«fl:*«L&. £<DP* 
<D*«8«tt, lOOmA/cm'T^oL COl^CD 
^HftaKtt, 8. 4/itn/rain. T&D. 2 00 
5irn>©W**l»ofcPS (10 0) S 
WU 2 4#T#?UMk*nfc. ttFl (10 0) 
S i l±lc«ffl^fifcJcJ:r), S I xtf**v* 

««t:Sn 
JUU: 9 0 0t: 

: Hi 

1 0# 

[0 2 0 5] ZKDXtf^^i/VJH3 2©*ffllC 

fffcl 0 0 0Ao*fcH3 6S©«b&. *0«, m 
£5 0 0 0 A<OVtitm 3 4 *#j*LfcjMfl!)S i *#3 3 

tj9m»ft:li3 6t&«*s*, 7oot:> o. 
MM"* H#*iMKtt0*t>«fc. «JE 

CVDttfc«fcoTS liNi*. l4D-&to*fc2*©S i 
£#JCO. 1 0m®JP»T*abfc, £?LSS 

JfcV>TT. 7yflnRHMM[ (1 : 3 : 8) *« 
HT#JL*S 1 £#3 1 ftXyf^BSl/fc. 

t, 2 o o$^D>©j*^»«3fc«LRfl:atuts i 

S#31tt» 2#T»*Stt£. SliNfjf 3 5tK£ 
Ufc&lCtt, S iO.±fc»tt*S i»3 2*#T*» 
#3&«»j«T*&. Sfc, SliN.S^bOl;, 7£X 

[o 2 o 6] x. ®*>nrt#ms i j>®j***££a 

iy^V^hU-*«V»TiP<fca:^^ 3 1nch£ 

VHttftOtMt. 6^MS«lx 10«/cm'HT 

[0 2 0 8] X, MOS c - t 

Z?>. 2. 0X1 O^sect^afl^a^SLfc. 
[0 2 0 9] (JMMI2 1) Bff3 inchT2 0 05 
^D>o**fc»t,fcpffl (ioo) mteas iSW: 

5 0XOHF*««f»K^TiB*<t«*ltl/&. £<Z>!5 
0>«*BIEtt. 1 0 0mA/cm*T*oJfc. Z.<D#<D 
&lW<£&m*> 8. 4/im/nin. 20 0 

S£D>tf>ff*£#ofcPS!! (1 0 0) SiSM# 
tt, 2 4#T**LJtfcanfc. PS3 (10 0) *a«s 



4$M¥5-2 133 8 

iS*3 l±»c«ECVD«lft:±0, SUK^'/t 
JM|3 2tl. O^DVff&ftftSttft. JMttft 

7-X#X : S I Hi 
*YUir-*X : H: 

: 8 5 OX: 
JE*7 : lxiO-'Torr 
J&Jc£j8£ : 3. 3 nm/s e c 

[0 2 10] *C, COlW+^tA'iS 2<OSffiK 
^1 0 0 0 A<D«fc» 3 6 *»J«Lfc. 
£500 0 AcoSftS 3 4 &MtLfc9J0S i S#3 3 
£ffMBIMfc®3 6 7 0 OX:, 0. 

CVDia^TS i 3 N<£, KD«t)*&2*OS l£ 

*C0. 1 itmOWATUIl/fe. 

3 l±0»bK3 5fiD**j©Stt-f*>X^>4flcJ: 

t)T»si/fc yymmmmmm ci : 3 : 

8) ^V^TMSS lSft3 l$lyf>^»*l 

200 $^n>©j»^«»ofc«L«fl:a 

tlfcS i»*3 114. 2#TRfcfeSnfc. SiaN4»3 
5«fc£LfcftlCtt. S 10t±£lNKAS 1J|3 2« 

[0 2 11] V-XtfXtLT, S IH»CI>ejfl»fc 

*3L*»*fc##«i:iiaxy?>yf»tttt, HftStx 
fc. 

[0 2 12] Qfctefll2 2) dtS3 1 nchT2 0 0i 
^n>©J»**»ofcPfi (10 0) S 3 l_k 

k:CVD*t<fcD, SIX^^>t;Hl32$H 

£j£#X«a: S IHiCli 1 0 0 0SCCM 
Hi 2 3 0 1/mln. 
WM: 1 0 8 010 

: 8 0 T o r r 
W: 2mi n. 
[02 13] Z0£flfc5OX0HFm>l l lC*»TB 

m'Tfcofc. £<Z)P*0#?LKfc**fck 8. 4 

Mm/min. T*D. 2 0 0 5 £a>G>J*#£#ofc 
PS (1 0 0) S i£#£#l 3 ltt, 24^-C#?L« 

fc*n&. »»u&j:5icc:<!)Mtofcm ps (i 

0 0) S I £#1 3 1 0**t£aJNfc£fU S i Xtf* 

***jubi 3 2tffiMaWk*ofc. jfcfc, ccoxif 

>**/t*l 1 3 2 ^gffilC&YfcJl 1 3 7 fcJBfifcU * 

bic 5 o o o x<ontitm 1 3 5 *j»al&m®s i s# 

1 3 4 t^BBKfbS 1 3 7 tfc«a#fe*. 

*T8 0 0t:, 0. 5»»jtaJllrt"*^ifcJ:r). 2^C0 
S MHfcJBO'&toUfc. WJECVDfelCcto 

TS liN4ftlSD*t)1tfc2*OS IJS*IC0. ljim 
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£fcfc&4*>Xy : ?>>f\Z&-?X»£l'ft. 
7 y (1:3: 8) *«Vrc«UlS i» 
(M 3 3£x>y^>^»£Ufc* 2 0 0 3;?U 

>tf>#*£8-3 te£ftttfc2tlfcS i 1 3 3 \t, 2 
»T»*«n&, S i j Nil 1 3 6*Pfc*Ufc«lCtt, 
S XQtkKl um(DB**»>o1t*m*S ill 3 2 

[0 2 14] aai^flMiKJiSBffjsii*^*, s 
[0215] mmm2 3) s&4 inchrsoos 

2n>©W**»-3fcP«f (100) S 3 1± 

fcCVDftte£9, S IXlf^+^riVBl 3 2^0. 

*>r)T&£. 

Rj6#X»'*: S IH*C1* 1 0 0 0SCCM 
Ht 2 30 l/ml n. 

1 0 8 0t: 
&13 ; 8 0 T o r r 
^ffjfj : lm i n. 

[0216] zo&fr\zs o%<z>HFmmwz&\**xn 

SfcjSfcfrofc. C lOOmA/c 
m**Cfcofc. C<D#e>&ftfMt&&n> 8. 4/ira/ 
min. 5 0 0 ££D ><7)J**£fto£:PgJ 

(10 0) Si £#±fcl 3 1 £ft£*?LKft2i*;rc. 
:(D»ffi«TH PI (100) Si£#13 10* 

#*?LKft;atu s i xE**s/*;wi 1 3 2 fcfcHMb 

[0 2 17] £<BXtr^>VJWBl 3 2<D*ffi 

1 0 0 0 A<D&fcl 13 7 4»«L&. 
^PIK 5 0 0 0 AcoJBfcS 1 3 5 &W&LV1tW\OS i S 
* 1 3 4 fcMOMM 1 3 7 fc***3th 7 0 0t:> 
0. 5ttfflttl»-r*2:£fc*D, WSMlfflfcttOftto 
ttfc. fcBECVDKM^TS laNifc* BD&fettfc2 
«C0S i«#£MELT0. 1 Mm*»tT, 
frl 3 3±<Z)»fcKl 3 6©**S*tt-f *>Xy^> 
yiaot^lt. ^W-c, (1 : 

3 : 8) *m^X£?LRS ii#SXy^>^RSl/ 
fc. f 5 0 0 **0>©»**f*ofc#MMfc£ 
tlfcS igttlS* 7#T?»*3ftfc. Si 3 N«®13 6 
*ft£bfc«lC& S IOi±lC*»»S ill 3 2* 

[0218] x. ftsnfciwisfts ijpo**ft**s 

xU7V*MJ-*lUTB*fc:i2:3, 4 inch? 
tlX^tt. 

[0219] mmm?m&a\z£z>*m&s im<d 
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2tixK&cttms&t<ftit. 

[0 2 2 0] X, ¥*£SS ilfcO*. MOS c-t 

US, 2. ixi0- 3 sectv^«^«^b^ 
[0 2 2 1] «ft^24) Si3 1nchT20 0^ 
?D>C»*«»9fcPI (10 0) S iX#l 3 1<D 
%M\z7tib><0'1*>&A\Z&oX, NSS1B13 

1 0 1S (ions/cm 1 ) X$>oft. Z.<D&mz5 0 

ttttXtt. lOOmA/cm^T^t ;L0B#£>*?1 
Hfc&Ste* 8. 4jim/min. T&tK 2 0 0££ 
□ >om»^ftPS(10 0) Si3£#13l£& 

is, 2 4#T£?iKfl;3n*:. pm 

(10 0) S ig#l 3 l©#*<3HMffc*tU NfflS 
1113 2lCtt*fcatfc*^fc. Jfcfc. C<0X£**-> 
^11 3 2 1 0 0 OA<D##0&{fcSl 3 

7 *»j*Lfc. »IBfc 5 0 0 0 Atf)«{fcl 1 3 

5 £*JSL&M0S i S# 1 3 4 tffiBBKAs! 1 3 7 £ 

70 or, o. swnmmirzz£\z& 

0, 2-p^S i«#£, 3IBCK0#to*fc. «£ECV 
DSWoTS IiN*> *ftD£fcrtt£2tt<DS i&ft 
£0. 1 ^m<DJ9*T«BUfc, *V>T, £ttK£ft-t 

&. 7vflnUMHHK (I : 3 : 8) ft«<r»T 

«L«S 1 1» 1 3 3 €:Xy f >y**l/«i. T%£* 
20 0^^0 ><DJ**£ fto TcZHmt <S ftfc S ig# 
2 »Tlfc*anfc. S 1 a N« 1 1 3 6 

tn. s j calciums i 1 1 3 2 Wf5I## 
ll»cH«fta:*»*l»tt»A*nT^6r, 
[0 2 2 2] <SaMJ2 5) ««3 inchT2 0 05 

jrn>omi»ofcpa (i oo) jimms is^c 

05*^^«, lOOmA/cm^^L ZVftO 
&HRimmt, 8. 4am/min. T*D2 0 05 
*D>©/»*fc»ofcPffl (10 0) S 

2 4»"C#?l»fc$tl&. 

[0 2 2 3] P$! (10 0) «lltS 1*W4 1±CM 
BE (^HXbT^*^- iMolecular Be 
am Epitaxy) 8fcJ:0, SliW*^ 
B4 2£0. 5S^P>©JP*T*ft**fc. *WI*# 

MS : 7 o ot: 
JE^j : lxlO-'Torr 
J$&)^£ : 0. 1 nm/s e c 
[0 2 2 4] y A\Z. CCDX^*ytiH4 2^ffil: 
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1 0 0 0 A<DgMfcJB4 5 ^ffi 
1:5 0 0 0 AflDftMM 4 *M*L&JM0 S i &#4 3 * 
£ffii£»Mt»4 5 £&afc£fcrli\ S*#ffl»*T8 0 
CC, 0. 5*IMft?*C*:fcJ:0. 20tf>Si3£# 

(1:3:8) £J8V>T£?IJIS i X#4 1 *X??> 

awt«ifcs i*M it*. 2#*m£$ftfc. 

[0 2 2 5] 5 10i±IC*KWttAS lff4 2fi«T 

[0 2 2 6] GHKff2 6) #83 1 nchT2 0 0^ 
*D>Oj»*t»^fcPffl (10 0) m&s iJt#E 

0*UtttflB*% 1 0 0mA/cm a T&o/fc, d(Df$C0 
*flJMfcji*tt, 8. 4/iiiv/min. 2 0 

*D><0»**8ofcPS! (10 0) S l&H&fflt* 

2 4»-r*?Liwfcsnfc. apu (ioo) &nns i 

*#4 1 Jifc^I^CVDttfcAO, S 1X^*3/ ^ 
^;l/S4 2S5 5^n>(0*^lC«^^ 

#X : S I 

m&nfi: ioow 

ffl&: 8 0 01C 
flE^J: lXlO^Torr 
iSIHtft: 2. 5 nm/s ec 
[0 2 2 7] C<DXV***/*)\rN4 2<D&m\Z 

wiooo Ao«ib»4 s -eoa, >■ 

[C5 0 0 0AO»ftJi4 4€^L&MOSiS*4 3 50 
0"C> 0. 5WIB**T*£tlCJ;D* 

[0 2 2 8] «JfiLtJ:5k:a»©S UMiftflDKOH 

[0 2 2 9] S lOiJilCjUFftaiAtttW-fMm « 

[0 2 3 0] «J6«2 7) fi«5 I nch-C6 0 05 
*D>4)J*#£#o*:PS (10 0) «&&S ! 
5 0X«)HF***fc*^TI»*fl^6*JSL«:. -CDS* 
10 0mA/cm l T»o^ II CD & C9 
^JLJMtffcKtt. 8. 4^m/min. TfcD6 0 0* 
ira><D»fr*n?1tPM (ioo) s iSflc£flrtL 
7o#T£?L»fl:2nfc. r® (j oo) #ftssis 

*4 1±fc/W7X X/*sr*H*ICk0, S iXfcf? 

*5/*/nn4 2^1 5^pxo»^rfi£fiatr^. m 50 
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RFE&jR: 1 0 0MHz 
7$m&*1] : 6 0 0W 

3 0 0«C 

Ar#*B£#: 8xlO-»Torr 
jfcfiNrffl: 1 20» 

MMWf 7X : - 2 0 0 V 
1W*W7^ : + 5V 
[0 2 3 1] C©XK^*5/lr^Ji4 2©ai»C 

0 0 0 A<D»ft»4 5£^j£Ufc* *<D& ^ffi 
£5 0 0 0 AttBftflU 4«»ritb&MOS i £#4 3 

a*#ii»*-c8oox:, o. strata 

fc. fctve, 7?«lffltt&« (1 : 3 : 8) CA^T 
*ARS \&&4 1**y?>m£Lrc. tit. 6 

[0232] si o.±fcA»^«sfttt**ri-**isa 
s i «4 2 £^*^**»ja&-c*&. 

[0 2 3 3] X, »fcnfc¥«ftSI«(BJS*£^S 

[0 2 3 4] X, 8a*?BW*lci*#«SfiS I HO 
¥MHM>fiUL «E^»«m±l X 1 OVcmFRT 

[0 2 3 5] X, HMSSfiSilfc:^ MOS c-t 

£3, 2. lxlO-'sectV^B^dt^l/L 
[0 2 3 6] (*lfi«2 8) itg3 inchT2 0 0^ 

^a>©j»**»-3&pas (i o o) m*£&s \mmz 

lOOmA/cm'T^L £<fl&*<D 
*?LKftJ(MEB, 8. 4wm/min. T»0 2 0 0^ 
*D>OJP*£»«3fcPffl (10 0) s iat#^#li, 
2 4»T#?Htft*nfc. PS! (10 0) MJtS 1£ 
#4 l±(c«««*ttfciO, SixW*^iH4 

j^fi&K: 9 0 ox: 

fiK^ffi^L : Hi 
1 0^ 

[0 2 3 7] JfclC, COX\£^U^Ml4 2^aMtZ 
1 0 0 0 A<0Rft;B4 5 %B&V1t. -etDtfc Sffi 
IC5 0 0 0ACDK*il4 4 4»^l/^WOS iS^4 3 
7 0 01C, 0. 5«MUD*T-6Ci:fcJ: 



-255- 



45 

(1:3:8) *flHT«lltS 1S# 
)-^$:»^^#^K>ft:$nfeS i S#4 1 2*KC» 

isn*. 

[0 2 3 8] Si 0*±£JMjMS i flfc*T*#W>* 

[0 2 3 9] (*«S^I2 9) jUm i nch-?2 005 
^D>^SSofcPl (1 0 0) ¥f§ftS iS#£ 
5 0X©HF*«*^*V»TB«fl:J«ftffofc. ~£>l§ 
0*»*fl[«, lOOmA/cm^t CCDftCD 
*?L«*aKtt, 8. 4|tm/min. T&O 2 0 0^ 

zoxDmttn-ottvM (i oo) si«#±fw* 
2 4#T#MHb$nfc. ph (i o o) ^ftfts is 

#4 1 J:fci*ECVDftfc*B. S I Xfc^**>WH 
42^0. 1 £*a>®J»»fcjfc*fcii;&. 

7~*#X : S i H* 

mm: ssot: 

Hft : 1 X10* J Torr 
J&ftXft: 3. 3 nm/s e c 

[0 2 4 0] X\Z, C<DX}Z?*U+)l'M4 2<D8m\Z 
»*1 0 0 0 A(D*{fc#4 5 fcJMJLfc. ^2>tfc> 
C5 0 0 0 A<P«ft»4 4 *»J*bfc#j0S i S#4 3 

7 0 or, o. 5i#miD»*'*z:fcfc«fc 

yflUMMKBtt (1:3:8) 4«^T«UtS IS* 
4 1ftXy^l»Sl/fc. t«i, 2 0 0*?n>CD 

»**t>ofc#?l«fcan&s i SfM l li, 2#?|$ 

[0 2 4 1] S 10i±fc*tt*S i!4 2**T*» 
V-XtfXfcbT, S i FhC li*t> 

[0 2 4 2] mtiiMZO) it&3 i nchT2 0 0S 
^aXDff^SJJ^ftPffl (10 0) S 1**1 4 1± 
fcCVDftfcJ:D> S IXfc!**x*JWgl4 2£lS 

EifctfXiftft: S IHiC Li 1 OOOSCCM 
Hi 2 3 0 1/min. 

1 0 8 Ot 
E# : 8 OTo r r 
8$ffl : 2m i n. 

[0 2 4 3] :wi#*5 0X<DHFiW*K:^TB 
SftdSSffofc. H<D»OWIW*tt* lOOmA/c 
m'"Ci&o£. X, £©fc<D£5L»fca*tt, 8. 4w 
ra/rain. T*0 2 0 0 S>D>09»*»^fcPi 
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(10 0) S lS*^«M)tff:**&. -aRIStt; 

*Ttt» Pffl (100) S 1 S# 1 4 1 ©*#*?LIMfc 

an, s i xt:^+2/^;m 1 4 2 towM***? 

fc. jfcfc, coxif^4->ir^*l4 2<oaiilc. 
£5 0 0 0 A OD&ft® 1 4 5 *»jSbft»J0 S I S# 1 

4 4**fc*fcit sjumwcboot;. 0. 51$ 
mjMit'sctKj:^ 200s is*** «hicwd 

*ViT, 7^W»»flt«« (1:3:8)* 

j<? 2 0 o5^D>o!>j»*ft'b^fc#n«ftanfcs is* 

[0 24 4] S i Oa ±fc 1 j*m©ff*£t$o£*ieft 

#x$nT^^r, A»ft««tt3WW»anTu*rt 

[0 2 4 5] (%Jt0*3 1) tf£3 I nchT200 > 

9n><nmfr&ftv1z?m (100) s i£#i 4 i± 

20 5 S £ n >©JP*tr**S*fc. ««*fl=tt. «TO t 

HJfctfXftfi: SiHaCli 1000SCCM 
Hi 2 3 0 1/min. 
ta*: 108 Ot: 
JEA : 8 OTo t r 
^58 : lml n. 

[0 2 4 6] ^©SWcBOXOHF'aWt^fcfeUT* 
«fcj££ffibfc. COWOtJUMEfcL lOOmA/c 
m'Tife^fc. CCDKOMXftXKtt. 8. 4 tim/ 
30 mi n. TfcD 2 0 0 S*D>CE>AMM6J»ofcPfi (1 
0 0) Sl«#14 14#«, 2 4»T*ft«ft«n 
fc. £©B«fctfTtt. PS (10 0) SI S*l 4 1 
<D*#*?LIWfc3nS I lK^t3/tW 1 4 2 fCtt£ 

[0 2 4 7] £©Xtr**->irA'Jil 4 2 

1 0 0 0 AttKftJI 1 4 6 
£tgtC 5 0 0 0 kOmcM 14 5 eMUfcHO S i s 
7 0 Ot:, 0. 5^ffl®»-r^Ci:iCJ: 
0, 2-POS IS**, MltIB0*to*&. 
40 7?Mft*IMHK (1:3: 8) *^ViT^?lWS iS 
*SX>y^>y^*L^:. -T^i, 2 0 0^^P>CO)9 

**fe«3ft*?LKfl:anfcs 2^T!^4$n 
ft. 

[0 2 4 8] S !Oi±fc*ttAS 

iHictt»fca*a^Btt»AanT*s6r, 
«s^»*nr^*!iiOTtBanfc. 

[0 2 4 9] (*Jt«3 2) Bff3 1 nchT2 0 0S 
^D>0ffM^fcPI(lOO) SiS*14 1C0 

50 *Bfc7 p nh>o^*>ttAt:J:oT> NSS1«14 
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2ei5#n>©W*fc»*Ufc. H'ttTJktt, 5x 
10 ls (ions/cm 1 ) Tfcofc. Z.C0&fr\Z5 0 

WfcflEtt* lOOmA/cm'T^oL 21©»0#A 
JMtitfttt, 8. 4/tm/min. 2 0 0 = ? 

a><z>mfr*&-D?t?m (i o o) sis«$«& 2 
4£T*ftfMbSnfc. c<DR«faJrt»* PS do 

0) Sil*14 1 oaflWUftStlKHS i S 1 4 

4 2<D3kWCBfrl 0 0 OAiDRffcJBl 4 6«#ttb ifl 
fc. 5 0 0 0 ACDKfisS 1 4 5 fc^fifcU 

1 SttfcttflftfcJI 1 4 6 7 0 

*. SSHlcfifiD^^iirfco *V>T, 7yflmMUMfc 
(1:3:8) €Jflt*T*ft»S 

T*£* 2 0 0 = *D><&jg^&t>t>fc#?LK 

[0 2 5 0] S IOiJiUMIMS lJie*1-*£fl:*t 

[o 2 5 n ssn&misss ikdji****! a? 

TWfc. 

[0252] aa«^sfi»«tr^^¥jteffis mo 

[0 2 5 3] X> JM»S I®SCr?^> MOS c-t 30 

2. 2X1 0-*s ec£V>3Xlr>flK*lsfc. 
[0 2 5 4] (&J6093 3) i nchT2 0 0 = 

^□><OW**l*ofcPS (10 0) m*§f,s lSttC: 

5 0««HFWI:^^Tfil8(«S«l^ Z(On 
0>«K«*tt, 1 0 OmA/cm'T&ofc. 
*?UWba«tt. 8. 4um/mln. T»9 2 00= 
>?U>(Om&&$fotcP® (10 0) S iSffc&fcKt 

2 4»T#?m^n^ 

[0 2 5 S] PS (10 0) *?UtSII»5 1±fcM 40 
BE^(r<tD, SUW*->tiH5 2«0. 5 = ? 

*. 

flit: 7 0 01C 

ffi* : 1 X 1 0-»To r r 

JftftXX : 0. 1 nm/3 e c 

[0 2 5 6] £<OX£**->YJWl5 2(7)|Sp(r 

**»»**LfcJBll5**7X (fused qua 
r t z glass) Sff«SJaftJb«. 
T8 0 0t:, 0. 5I$MJQ»T*C&KJ;0, 2^©& 5(7 
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»N<£0. 1 /ira©i9^Tft5D*^1t^:2ttO»^^tt 

S^1t-r^>X^5 1 >yir < i:oT»*Lfe. *^T7y 
RSmffK (1:3:8) tJfltvCMJtS i£#5 
lfiJy^BStft. t*t, 2 0 0 5JOXO* 
**fer>fc#*LMfcSn&S 13#5 l\t. 2#Tl$* 
£tl&- S isN4»5 4£l»£Ufc»fctt, 
(fusedquartz glass) 5 3 ±K 

o. s um<D»&*tt?tt*tiias iff 5 2«r^rres 

[0 2 5 7] 3ii*7Kttfl[lC<t:$»raMft(oeJK> S 

[0 2 5 8] (SUM 3 4) Stg3 InchT2 0 0$ 
^DXD^S^fcPI (10 0) JMMS i£#tC 

1 0 OmA/cm 1 ^^^ £0>&t<& 
#?LJMb*Wi» 8. 4 ym/m i n. T?*0 2 0 0 = 

*D>©j»*s»o3kPffl (ioo) si*tt&m> 

2 4#T«MfeS*lfc« 

[0 2 5 9] Pg (1 0 0) £?LKS iS#5 l-hld? 
^XvCVD&iCcfcrh S ixtr^+^W5 2*5 

#X : S 1 H< 

: 1 0 0W 
flft: 80 Ot: 
JE# : lXlO-'Torr 
$i*30£:2. 5nm/sec 
[0 2 6 0] JlflDXK^*^irJH5 2<D«ffit 

#5 3€*to*toft S*#ffl&+T4 5 0t:, o. 5 

5?*»5 1 ±0*lbK5 4 0**K*lt<*>Xy^> 
*?lKfbS iaH^SXy^V^Bftl/fc, 2 0 

fcA<f5^«#6 3±t6iiinOJ»**lt^fc»l(»S 
i»5 2 3&«»J*T#fc. 

[0 2 6 1] (HS«3 5) iSS3 lnchT20 0 ^ 

^n>©iP^^^rt3^Pi( (i o o) ^as 

5 0%cr>HF*«c4"JC^TR6«^btic€«t^ r<OB# 
wm^SStt> 10 0mA/cm , "C^fe, COU*© 
#amfc«*B, 8. 4/im/min. ^0 2 0 0^ 
^n>^^ftPl (10 0) S iat<ttfe*tt, 

2 4^T^?LS>fb$nfc. 



-257- 



(26) 

49 

[0 2 6 2] PS! (1 0 0) £*L«S i£#5 l±fc/1 

-177 x/ts^HSfcfcO. s ixtr**>^;wg£ 
1. 0 *{ru>m*\Z1$,&2tt. *«t*m 

RFffl&ft: 1 0 0MHz 

m&n± : 6 0 OW 

mi: 3 0 0«C 

Ar*XE*: 8X10" 3 Tor r 
*££&«: 1 2 0# 

^-yy hStSI/KTX : - 2 0 0 V 10 
m-&8VW7X: + 5V 

[0 2 6 3] ^OXk!^+xt;H5 2CD^®lr 

3^?f«£lfiU!:5 0 OICi&afcMijftcflfcStf^Xg 
#5 3 £Sfc*bi*\ &*£B&*T4 5 Ot\ 0. 5 

Wt. MECVDfcltizoTS i»N<£0. lumom 

x®4kbit. *<D&yymmmam a : 3 : 8) * 

S^5Ui, 2#T&£$nfc 0 Sl 3 N</i5 4£&S 
b1t'&\Z\t. fil«!^7X»#±^l. 

ft, S i3N<!0ftfrOlt, 7fcfXV r >7^X£&« 

[0 2 6 4] X, ft Sn&*B&S i «0J3*££$?8 
x;\-mWz%^x#ti&s \ M<Dm&o9t*&t& 30 

rmomt. mfrvm-kmzttbT5%&i : \zitoz*>n 
to 2 6 5] aiait^sffiat^^^as i go 

sr. mos c- t&*m^X'>$L**v7~<r>7-( 7 

^-Yix^^«LfctC5> 2. OX 1 O- 3 s ectK5 
[0 2 6 6] (HaSfl!3 6) &£3 i n c hT2 00 * 

^□>^^^ps (1 0 o) ifcfciis 

5 0%^HF^^^ViT5R«{b^^«Ufe. £0f* 
lOOmA/cra'TSofc. £COB$0 
^ftSfcSHKt 8. 4/im/min, T»02 00* 
^n>©#*£&o&P$! (10 0) SiS^mi, 

[0 2 6 7] P$ (1 0 0) *HJtS 1 £#5 1 _bfCS* 
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9 0CC 
>££#tift:H, 
»W: 2 0# 

[0 2 6 8] Jfcfc, ^COX^^i/^BS 2#£ffiK 
^f^»S:SfiLrc8 0 O-CifiSlwttft^ft^^^XS 
#5 3£fita*fcii\ **#ffl&4»T7 5 0<C> 0. 5 

mmmm-rzctizzv, 2^<dk#**, 

frStlfc, «/£CVDj£l::«):^TS IjNi^O. Urn 
CD^TKD*t)^2ft©at*€«»L^ 

oT»ilfc. &^T7y«mBmfc** (1:3:8) 

4«^TMasi«*$x^>^ii^ t-s 

2 0 0 *?U><Dm&Zh^1t£>ftX{kZft1tS i 
gfcSlte. 2#TBfc££nfc. SisNiH5 4^S 
LflWZte. ^^XS#5 3±IC1 Otfm<DW**»r? 
fcm&S i » 5 2 ««i-*aMW»JS)lT#&, 
S IiNiflQftfcDI;:, 7Kx7>7v*X*t*«t,fc 

[0 2 6 9] (£36033 7) fig 3 i nchT200i 
*D>OOJP*£$ofcP3! (10 0) J»fiMS 
5 0XOHF***lr*ViTMfc*«rllUfc. COR 
lOOmA/cm^iot r<Z>l$0> 
#JLKft*SKk 8. 4/zm/min. T*0 20 0* 
^D>(Off*SJ»ofcPffl (10 0) S 
2 4»T*?UWl:S*Xfc. 

[0 2 7 0] PS (10 0) #?l«StS#5 1±IC« 
JECVDJSK^D, S iXtT^+^WWiS 2*1. 0 

y-X#X : S I H< 8 0 OSCCM 
**y+-#X:Hi 1501/min. 
mi: 8 5 01C 
£E*: lXlO-'Torr 
*fiSft:3. 3nm/sec 
[0 2 7 1] Jfcfc, <I0Xi;**5/r/Wi5 2 0*fflfc 

a**Bft«Tsoot:, o. s^roMR-raci^ 

[0 2 7 2] MJECVDfcl£J;oTS 1,N^0. lit 
m<Z) Ji^Ti£«2im& 0 2 #0D*#:£*« b 

st, 2oo$^n>©**et»-3R:*?mfcsn&s 
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#X<fcLT, S I IUC li**5V>&»&fctt. Aftfi 

[0 2 7 3] (£JS«3 8) St41nchT?3 005 
*D>(DJ9*68ofcPS (10 0) S ig#l 5 1± 
fcCVDfclCkD, S IXK^^WBl 5 2615 

EfctfXSM: S iHaC li 1 0 0 OSCCM 

Ht 2 30 1/mln. 10 

mm: 108 ox: 

EE il :80Torr 
ftfrlBJ :2min. 

[0 2 7 4] C<Z)J£#lC5 0X<OHFgf«*t^ViT» 
fctofcSJSbfc. CVftvnm&Blte. 10 0mA/c 

m/min, T&D* 3 0 0^^n>^SSofcP 
1(100) S1M15 l^fctt* 3 6»T*3L«flS 

snfc. 89ai/fc^^fi:c<oil«ft;fi6T^ PS do 
o) s ifi#i 5 io^*?iRfl:3n, sixt:^ a? 
i 5 2 fcttSBfcatfcjfeofc. d<Dxfcf^ 

5 4*«la*Jta* 8 0 0 

<Cv 0. 5&mito1k?2>Z-t\z&Q y 2^<Z>S#£#efl 
fcKD «ECVD&Ic£oTS liN4*0. 

#?LKft»l 5 3±0SfcRl 5 5 

(1:3:8) fe/BVrc£?UtS i 

ff**fc^fc*?lHflsanfcSI»»15 3lt 4#T 
lfc£;*nfc. S I iN4«l 5 5*K£Ubftlctt. S£ 

1152 **i-ft*ii*»*-c»fc. mvmmiK: 

[0 2 7 5] (^»0D3 9) E&3 i nch^2 0 05 
*D><W»**»ofcPffl (10 0) S 1**1 5 1 J: 
KCVDSfciD, S iXfef^+x^WBl 5 2S0. 40 

BE«X«* :SiHaCi* 1000SCCM 
Ht 2 3 0 1/mln, 

: i o 8 ox: 

!£# : 8 OTo r r 

MR : 1 m 1 n . 

[0 2 7 6] r(DS*f-5 OXOHFiWtC^ViTB 
KtoS*Jll/&. ^©«fO*»tt«tt, lOOmA/c 
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ml n. ?c&0 2 0 0i^P>«fW»ofcPS (1 
0 0) Sl«#15im 2 4»T#SJMbSn 
fco C<D»«fcj«Ttt, P^(100) S 

^Kft^ns ixtr^^x^ju® 1 5 2KM3Ms*i& 

[0 2 7 7] Jfcfc, Z.OXM9**s*frM\ 5 2<0*ffi 
fc**»»*«Ufc«*B3E«9^«»l 5 4£Sfc& 
to*. a*3MB«t-r8 0 0TC, 0. 5*NUnlirr*z: 
fcfciD, 2O0>»#£> Bffl Kite 0 £*)*&. «£EC 
VDjSKJ^TS iiNtfcO. 1 /tm©**TJ(Hia* 
T» W»3*t>«fc2tt©i*€**l/&. -tflCHi, 
»»*1 5 3Jb©3ft;«l 5 50»C£J&tt-f *>X? 

(1:3:8) *«*>T«L*S i*#*Xyf>y» 
1"*£> 2 0 0S*O>«)J|f*«*o&*fm 
f^nfcS i&ftl 5 3tt, 2irc«ssn&. Si, 
N4® 1 5 S*»SLt««:H tf^X&fcl 5 4±k: 
0. 5 tfm<DW**»-Dfc¥l*as J Ml 5 2&TT5 

[0 2 7 8] (&J6094O) i&&4 i nchT3 0 05 
^D><D»**»-p^P2H (10 0) S 1S#1 5 1(0 

2£13im>©»*T»Jj{Lfc. H'SAMtt. 5X 
10 18 (i on s/cm l ) CttSfctCS 0 

XOHF»«*lC*V»TIB«ftJ«*»l/fc. 
ttft£tt> 10 0iDA/cm J *C^L Cco^^dFL 
®{b&*te> 8. 4/xm/niin. 3 0 OS* 

D>©m»o&PS (1 0 0) S i£ftl 5 l£# 
IS, 3 7#T£ft«ft2nfc. CC0»«^t;j5STH. PS 

(ioo) s i«*©**ywmb3*u nssisi 

5 2fcttMb»*tt*r>fc. CONfflS 1S1 5 2 

o»Bfc*w»ftjtufc«ii^»^xai* 15 4^ 

Sfcifcto** ^fffl^T8 0Ot, 0. 5^W»^ 
TZCt\z£t), 20©&#6, &@[cteO£to*fc, 

[0 2 7 9] j*ECVDftKJ:oTS 1«Ni£0. U 
m©W*K:*tta*TSS 0 »to*£ 2 ft(Z)g#6#a 1/ 
£. 5 3±COgfb«l 5 5CD*6 

Al 5 5 6**tfcftH», jJW»154ll:i, 
0(tm(DJP»»o»WlSlll 5 2ft«rr*»» 

[0 2 8 0]^, #6nfc^»fiS i ■0>J¥*«7£5fcS 

xA-©ffirtfc^v^rm»as i»oiP^©«^«ts 
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[o 2 8 i j x. &m*?&mLK±zm&$ i ■© 

¥M*®i*X< lxlOVcm'aT 

MOS c- t&*%^X&R**V7-<?>7'(7 
f'flxXmfeLJttZZ* 2. 2xlO"secaO 

[0 2 8 2] *«wic*ntf- 
-*ic*tifcs ite&ja£ft*5*.-e* 

[0 2 8 3] WKM4 1) iftfi3 in chT2 0 05 
?d><A#*£ftofcP^ CI 0 0) **§ffiS iftfrir 

ttVftfffttt. lOOmA/cm 1 ^-?^ 
^UtftSKKL 8. 4 jxm/m I n. TfcD 2 0 05 
*D><WlU**»t>fcPS (10 0) SI 

[0 2 8 4] P® (10 0) #JJlSi»*6 l±fcM 
BE$£lC<fc!)> SlXtf**5'Y/H6 2*0. 55^ 

: 7 0 Ot: 
&}) : lxiO-'Torr 

: 0 , 1 nm/ sec 
[0 2 8 51 :©Xt^^*>VJH6 2<D&W\Z 

x&mn *m i> ftm&E&% vomits 

sama&fTs o or, o. sifciiBiMfc-t^zifc 

*?i»ft;snfcs i£#6 m, 2#T»*stxfc. © 
s i m\zKmitfr#&mftm 

[0 2 8 6] (£J60f4 2) i£&3 inchT?2 0 05 
*0><DW*fe8o&Pfi (1 0 0) $£fiS iSftC 
5 0XOHF***K*^m«ft:*€llUfc. -co^ 
lOOmA/cra'Tftofc. COftO 
^aHftaiSEtt. 8. 4/iiri/min. T&D2 0 05 
JrD>(D»*£J*ofcPa (10 0) Si»»4»tt, 
2 4#T#7LBfl:2tt&- PS (10 0) #?IKS iS 
#6 lilr^^eCVDttfeiO, Sixtf**** 
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;HS6 2£5££o><PjP*Tj££S ; ££. *«£fl= 
if X : S i H< 

mm* : i o ow 

SK: 800r 
B1) : 1 x 1 0" l To r r 
J5fcS5&K : 2. 5nm/s e c 
[0 2 8 7] *C C©Xfc**S'lr;Mi6 2fl>aHBfc 

ytzmmzMLits o oriOK*wfc&ofcs#7x& 

#££fcfcfcrtt\ $3&£B&*T4 5 0lC, 0. 5P*ra 

fc. #V>-CKOH. 6MJHK*ffiV»T«llWfcS I»» 
6 l«yf>y»ilfc. T«t. 2 0 05*n><D 

[0 2 8 8] <$1E«|4 3) jftS 3 I nchT2005 

£d><z>J£*§#o*:P£! (ioo) ¥fcfts iSfltt: 

5 0XOHF*«+C*V»Tll«fcJft*lll'fc. 
C0«a£«K«. lOOmA/cm^Sbofe. 
^?LWfc3i*tt* 8 . 4 # m/m in. T» 0 2 0 0 5 
?0><D»*SJ»"3fcPS (10 0) S l*#±#tt- 

2 4»r#?UMkanfc. 

[0 2 8 9] p^ (i o o) &n%sime l±fc/t 
*7XX/fy*M*fcJ:0. S lxt!^>r;Wi6 2 

« i . o 5 £ D>oE»»*icrtfta*fc. 

RFMKft: 10 0MH2 
6 0 0W 

3oor 

Ar#XE#: 8xlO*'Torr 
12 0# 

y-y y HWI/Vf7X: - 2 0 0V 
»»iC«/M7X: + 5V 

[0 2 9 0] :©I^^>irM6 2(Dail: 

#W«£J6Lfc5 o orifiaicOcft^©***7X* 
#6 3*«h»M, »M«+"P4 5 0^ 0. 5 
BfMUnjfe-T^iltlwctO, 2o©***!IBK:tt0'&*> 
Hfc. *V>TN a OH 7 M$«£ffiV>T#?lJt S I * 

[0 2 9 1] HfcUfc±3fc«M>S ilUBA0 7M 
N aOHS«i:f:^niyf tt&#15 

a>B»tt2*«4*ie. fftto*, 2 0 05^d>cdj^ 
[0292] #^n^isfts isco^^ss 
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[0293] x, m»ft^mm\z^mts&s \m<o 

WXHWBlxlOVcra'K'F 

\zm*>tix%*)* vims i «»jacaifc*^T» ir 
s*iTif>*c:a:*niBsn&. x, visas nir^ 

MOS c- ttt*«^TjWfc*lrU7-0*-f7 
f-UtZmi&LfttCZ. 2. lxlO-'sectW 

C0 2 9 4J (SIMM 4) ifig3inch-e2 00^ 
^D>o»*t»r?fcPffl (1 0 0) ¥MK.S 

0*»*Stt. lOOmA/cm'Tft^. CODl*<B 
*afMsJWtt, 8. 4/im/min. -C&D 2 00S 
jrnXDjp^ft^&pa (10 0) SiX#£fctt, 

[0 2 9 5] PS/ (1 0 0) *dFl»S 1S^6 l±fc* 
«**ttfc«fcO, S iXlf^*5/*;Wi6 2£l OS? 

**. 

StK: Sn 
&£&£: 9 0 0t: 
: Ht 

[0 2 9 6] C©xe**5/*^ff6 2 0*BIC 

)K*iM«iL&8 0 OTClfifiHrOMKA©»*«5X* 
fc6 3**fe*fc1h g#£B«*T7 5 0t\ 0. 5 

*v^7^w«»«**^^T*a«s is 

*6 l£Xy*>^B£l,fc. T*£, 2 0 0££D> 
[0 2 9 7] (&KM4 5) inchT2 0 0$ 

^D>o»Mf»ofcpa (i o o) mas 

5 OXOHFm+^^THaiftttftltbfc. HOBS 
0«iMB*tt. 1 0 OmA/cm^^t C(D^(D 
MLHftXfttt. 8. 4/im/min. T&D2 0 0* 
jrP>©J»*S»-3&Pfi (10 0) SiJt»i#H 
2 4»T?fMlflftSnfc. 

[0 2 9 8) P$ (1 0 0) £ftBtS 1&#6 IJilr* 
JBECVDftK«k»). S lXtf**->i-MB5 2£l. 0 
3*D>©**fcjj»*ttfc. JMMtfttt. HTot* 

V-X^fX : S iHi 8 0 0 SCCM 
**<J+-#X : H« 150 1/mln. 
8 5 or 

0"*To r r 
3. 3nm/s ec 
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[0299] 2:oxfcr^>v;wB6 2©*i»c 

tt, $#»Ha*?8 0 0t> 0. 5tf«JP»r*C*: 

*3fL«ft*n&s t&#6 it&. 2^T»s$nrc. 5 

S Iff 6 2 **T*»hWSja&-C*fc. V-XtfXtL 
[0 3 0 0] (£JS#j4 6) £g4 i nchT30 05 

^D>©m»ofcpi (100) sis#i6i± 

MfetfXSI*: S iHsC 1* 1 0 0 0 SCCM 
Hi 23 0 1/min. 

20 m&: 1 0 8 or 

IE A : 8 0 T o r r 
ftfQ : 2m i n. 

[0 3 0 1] iOS#:*5 0#<DHF***fc:felrtB 
Sft«*frt>fc. £OEr<&*aft«£ia> lOOmA/c 
m'Tfcofc. X> d©»0*a»fta«tt, 8. 4* 
m/mi nT*D 3 0 0 * 9 o >0>&&&&?1z PS 

(10 0) SiS#16 1£*tt, 3 7#T#?LSfc3 
ft*:. d<D»»fcj£Tti:> PH (1 0 0) S 6 
1 0)»«<imitftStU S i Xtr^^ri/^^ff 1 6 211 
50 H3Efls*tfc*o&. C<0Xfc?**^*JWifi!>*ffi 

***B«*T8 o or, o. smmmrzz 

7 9flnMMtt (1:3:8) MUTMIS iS 
#1 6 3S:X^f>^SL^ T6i. 3 0 05^D 
>©J»**'br3fc#aKfc*nfcS i^i6 3ll 4 
#T»*£ftfc. SXjtf^XX^l 6 4±fcl um(Of$ 
fc**£&S i » 1 6 2 t#r*»IW«»JfJE'T?* 

fc. 

4? [o 3 o 2] x, #^n^¥tefts i mv)m**£&m 

xU7y* MJ-*«^T«*Cfcfce«, 4 inch? 

xA-offirtic^^T*eas iBajp»os*tt£* 

TV*. 

[o 3 o 3] aa«^«att^i^m«gfis iao 

¥iflraj*<Z>!Mk e»^NtaSttl xiO'/cra^T 

ic^^^nx^o, *»as i ff»rtisc*^ir, tr 

5^ MOS c-t^WJ>ft^tU7-^7^7 
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*-f*«a«Ufc££3, 2. 0X1 0" s ec£^3 

[0 3 0 4] (^4 7)St3 1nchT2 0 0i 
$m>4?J**€J»?fcP£ (10 0) S 6 1± 

KCVDj*fc*tK S 16 2£0. 

EJ&tfXBUk: S IH.C U 1 0 0 OSCCM 
Ht 2 3 0 1/min, 
mt : 1 0 8 0*C 

: 8 OTo r r 
B^ftfl : 1ml n. 

[0 3 0 5] ZOmmZB 0%<»HF®m*\Z#^XM 
*fc*£JfiLfc. lOOmA/c 
m'Tfcofco C0«r<O^A«ft«S^ 8. 4 um/ 
mi nt?*D2OO5*n>0»**#ofcPfi HO 

0) S i 1 6 1 ft, 2 4#T#HWWftfc. 

£©ll*fcjfcTtt* PSl (10 0) SJ«*1610* 
W&lMto2tiS i Xtr**->*/WI 1 6 2Cft*fttf 
ft*o&. *fc. ZC&Xfc^i'^Wil 6 2<D&W 

8 0 ox;, o. 5i$RMD$-r*£ 

tKcfcD, 2^<DSfc£* SIBKB 

^->{f»^L1t. f*£* 2 0 0 ^?n>COJ*<^£t>o 

[0 3 0 61 mmmAS) £«3 inch-C2 0 0=- 
2u><D&&*8?ttvm (1 0 0) s iSflci 6 1± 
©aUKcyPh^-f^VftAfc^oT, NSSlll 

X10 1 ' (Ions/cm 1 ) "Cfc-afc. J:©i#IC5 
0XOHF*Wi:*V»TB«flS**lll/fc. C(D^CO 
l OOmA/cm'T^t £0>W<D# 
JlKflsa*B» 8. 4Mra/min^D, 2 0 0*^ 
D>£>J9#£#o/iP$ (10 0) S i»#l 6 l&ft 

a. 2 4»T?#3UMban&. coMftjjtctt, p$ 

(10 0) SiI#16 1<5»«*3lWfcSnNaSi 
Bl 6 2Ctt«b#**»oft:. ^Xtf^vr 
Ml 6 2©*BHC3e¥»»*lS^fc«IKS3«.#^X* 
#16 4Mh*M. £3&*ffl&+T8 0 0t:, 0. 

5^rafln^'r-5 2:tic<kO, 200m, aaicttD 
■Sfcttfc. XWyvWBRWaUK (1 : 3 : 8) 
t>T#llRS JJHM 8 3*Xy5F>iT»*Ufc. T* 

t, 2 0 0 5^a>©*** , bofc#?LK j ibsnfcs j 

»#16 3ft. 2»-C»**nfc. 64± 
Kl. 0umOJ»**»ofc*»ftS ill 6 2OTM& 
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icft«ffc&ttfl^«ft»AsnT*j^r. 

[0 3 0 7] (£Jfi0H9) InchT600> 
£a>0Jp**«roftPS (10 0) JMMS 
5 OX©HF*K*IC*ViTll*flSiSltftllUfc. u^ff* 
1 OmA/cm'T&ofc. 1 0#T^ 
ffifc 2 0 5 £ a >#J? tt&lLHmtfi»&Zft 
ft. KP3* ((10 0) #7L«S i£*±£«£CVD 

#X : S 1 HiC li (0. 6 1/mln), Hi (1 
0 0 1/mln) 

850X: 
JE# : 5 OTo r r 
$&2I3E: 0. Um/rain, 
[0 3 0 8] *t£, £©XH**^*M«£ffi£5 0 
nmJKfflMbLfc. r5LT#&nfcj»KlklR±lC0. 8 

fcfcfc-tt, 3*£S3%**?9 0 0X:, 1. 5»IB**f 

[0 3 0 9] *0<O*>\Z, ">U 3>S#©OTW^&5 
8 0 5*Q>OMH»«1IU *?LK»€*ffl** 

[0 3 10] ^XVCVD&KJzoTS l,N4&0. 

>f*>xy^>^K^Tf^L;fc. 
[0 3 11] *©tfc WS0^to*fc»**7yfflWlF 

«*«SfflV>Ta«X^>yU«l. 1 SjMICtt. ¥ 

*§&s ii«»a»«x?r*>y*nrwio, mens i 

[0 3 12] #£?LKS I*ttftO)ttxy^>y«lCfc 
^«Xyf>y»»l ffi£Tte< 1 5#&T*>4 0 
Ag&TfcD> #?L*«0Xy*>yWfc0lRH:tt 

mz\*. **«**Bfc«rs'>U3>**J:K:o. 5 

[0 3 13] Sfc, S liN4«IOftto0rc, 7MX % /> 
VyZTs, *^ft, xU^hn^^y^XSttBtJt* 
•&klt)H*<Oj»**«*D, *JLIWb4*ifcS 1HCD^«: 

[0 3 l 4] X, »6n&IU*ftS i H<0#^*^«S 
XU^y^ by— fcJBVVCP^fcfci:*, 6inch^ 

xA-©Brtfc*v»r*ii*s 

^*©»ft- ^O^mzMhXl 0XKT»w«A6 
1 [0315] X, M«7mUfic***IMS IflO 
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¥tfi««©«*. GSKIfcffi&ttlxlO'/cm'erF 
fCfll;LSn-Cfct>. WISHS i JiiMEIglCisHT, iff 

S. MOS c- tfc£ffl^T4>R*-v'J7-©7-f 7 
*-fA£WJgL&i:£5. 2. OX 10-' secil^3 

[0 3 16] 

X, *3SMO**#j»»tt, Kffi&SOS^S I 
MOX©tt*je0#*fc© v C*.5. 
10 3 1 7] #»l»<Z>¥*#»#©««:*ri£l±. 

*5;fC. MWtt, fi«ftt®BSt:*W 

[0318] sic. *stm^mmo>mm\zi. 

[0 3 19] *&W©¥*#»#»§!j£&ifcK:.fc 

n«, s o i m&ox&immm&imtzmzh, 
[0320] *miv*m&miio>m. : &-xm\t, mmw 
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s. 

[Bar«>iBPii«KW] 

[HI] ^$©¥*#a&W©KjfctF&©X&© l H£ 
[02] *f5!l©*j»#:fflt»<0«ljS^S©I8©l«£ 

9&#nzm vft9&sn: fa z> . 

[03] *«W«D#»«E»»0«itAft©Xg© 1 f!£ 

10 [04] *£i8©¥^»#©»;ie#B©Xg©l«s|£ 
• «SW(C^l/fc*se0t*-5. 

[05] *&ia©¥*#a#©«i£££©xe© i 

«£»fC*Ufc«j£0Ti5&*. 
[06] *«ifl©#*#aW©Jm#&©Ig©l«Sr 

[07] **?9©¥*<*8WO»j£«rft©lS©lW«; 
&m\Z* Lltm&B-Vfa *. 
[08] *8H©*3li#ffi#©»&;<f}*©Ig© 1 ««• 

«^«ic*ufcsa0r*5. 
a? [09] *m<D*m&m<om&%m<oxn<o i 

«iC«jtt*Lfc«^0T*i. 

[010] *&iW©¥**{^©S^j*©l8®i*!l 
*««Wtc*Ufc«St0-C2fe*. 

[011] *«M©¥*#»#©»jet*ft©X801ff) 
i«S:6f)fc* Lfc8£0-Pifc*. 
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